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A Major breakthrough in astronomy 
from Edmund Scientific 


- Now YouCan Explore — 
he Wonders of the Universe | 


The Edmund Astroscan 2001 is a unique 


instrument created to provide compact and 
convenient portability without sacrificing 


the quality optics required for effective and 
Satisfying astronomical viewing. And, at 


just $149.95, it represents the telescope 
bargain of the decade! 





The 2001 is a classic Newtonian reflec- 
tor telescope system enclosed in a high- 


impact plastic body which is both practical 
and eye-catching. Its optical system. pro- . 


vides the clearest, brightest, most spec- 
tacular wide-angle views of the heavens 
you've ever seen. The fully coated optics in 
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_ Time Warp | 
Regarding August’s. Quick Quiz 
(“If you take your watch ...ete.’’). 
Dutifully | looked at MY watch and 


thought it probably would go the . 


Same wherever | take it, whether 
up a mountain or down a Coal 
mine, except of course, under 


water where it. would Stop alto- 


gether. Sd, 

However, when | peeped at the 
answer, | found you were refer- 
ring to one of those old-fashioned 


| things, with bits of springs and 
lots of cogs and jewels, which has _ 


to be wound every day. 

Surely you know of LED quartz 
watches, don’t you? Would my 
watch go faster or'slower if | took 
it up a mountain (or down-a coal 
mine)? | . 


at ee een 


{Feedback: 


DONALD B. GOODHEW 


London 


A well-timed’ query, to which we 
reply: Quartz crystal watches are 
packed in air-tight containers, 
thereby rendering their mecha- 
nisms impervious to the atmo- 
sphere. In addition, the physical 


amplitude of a quartz crystal vj- - 


bration is so small that the effects 


of atmospheric friction are negli- 
gible. Your timepiece will stay the — 


same, .regardiess of height and. 


‘depth.—Ed. 


Radiation in the South | 


“The Ultimate Trip for Summer 
Nights” (Sci/Di, June ’77) con- 
tains this reference: 


“Thus we are actually nearer 


the sun in summer than in winter 


UTM, 


with the result that Seasonal ex- 
tremes in temperature are more. 
moderate than they would be if- 
the situation were reversed.” 

If the statement refers to the 
- Northern Hemisphere, it is incor- 
rect as perihelion occurs in Janu- 
ary, which is the U.S.A. winter. In. 


-a pamphlet describing the use of 


a vitamin and trace-element tab- 


‘let, sold in South Africa for pre- 


vention and alleviation of sun- 
burn, the following item appears: 

“SOUTHERN SUMMERS ARE 
FIERCER: At perihelion (nearest 
position) in December/January 


the earth is approximately 91,- 
500,000 miles from the sun and at 


aphelion (farthest position) ‘ap- 


“proximately 94,500,000. miles 


away.. The difference, although 
less than 4 percent of the sun’s 
mean distance from the earth— 
due to the law of inverse squares 


—results in an increase in radia- 
tion of approximately 8 percent as 


compared to Northern Pune 
in a similar latitude.” 

There is little doubt that in- 
creased radiation in the Southern 
Hemisphere is a reason why skin 


_ cancer is more prevalent among 
‘the white-skinned ‘populations in 


South Africa and Australia. How- 
ever, as the ocean areas in the 
Southern Hemisphere are greater 


than in the Northern Hemisphere, | 


the climate, insofar as tempera- 
ture is concerned, is tempered to 


' a certain extent. 


A. J. MCLACHLAN, 
F.C.LS., A.C.W.A. 
Director, Sylvachem, Lid. 
Pietermaritzburg, Natal, 
SOUTH AFRICA. 


Are You Causing a Tornado? 

And you always thought of sci- 
entists as stolid, gray types who 
concerned themselves with 


genes, quasars, quarks, enzymes 
and other such impenetrable 
stuffs. | 

If you would really understand 
your typical scientist, consider 
the debate lately gracing the 
pages of Nature, that normally 
staid and highly respected British 
science journal. - 

lt started when four scientists 
in California reported a study that 
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(6... unlike anything i in ex- 
istence, anywhere in this world. 
Having. studied intensely [many] 
systems...1 approached this quietly 
glowing. diamond. with great care. I 

| was frankly astounded to find that 
this was the genuine article. In a 
series of brilliant yet simple, earthy 
lessons, you will examine your own 
mind and quickly expand beyond ~ 
the limitations of human thought to 
reveal something so obvious, so 

' awesome...and life changing, it 
cannot he conveyed in words.” 
—Max Cortine, reporting in the 
Santa Cruz “Good Times” paper, 
about the WHOLEMIND Intuitive 
Research Pro: 

Some call it. The Kingdom of 
Heaven, Enlightenment, Awakening 
—we call it WHOLEMIND, because 
the mind functions in a new way: — 

. whole, reintegrated, unlimited. 

If you'd like to know more about 

it, write to us or send this coupon. 





YES, KINDLY SEND MY 
SPECIAL INTRODUCTION 


AT NO COST 


“NAME 
ADDRESS 


CITY : BYATE 


eg WHOLEMIND 
poe Box 6398S. Indian Hills, Colo. 80454 


A NUN-PROFIT ORGANIZATi 
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Feedback 


statistically linked driving on the. 


right-hand side of the road with 
an increase in tornadoes in this 
country, = > / 

The four—J. D. Isaacs, J. W. 
Stork, D. B. Goldstein, and G. L. 
Wick—said driving on the right 
Side produces air currents that, 
in the Northern Hemisphere, are 
conducive to tornado formation. 

The scientists are affiliated with 
the Foundation for Ocean Re- 
search in San Diego. They began 
the study rather as a joke but, 
after obtaining statistics from the 
National Severe Storms Forecast 
. Center in Kansas City, they no- 

ticed an actual relationship. So 
did some computers after they 
were fed the information. 

The most important finding of 
the study, according to Dr. Stork, 
is that a significant lull in tornado 
activity occurs on Saturdays, 
when traffic is largely one-way out 
of cities. The Sunday flow is back 
toward the city, “‘completing the 
cyclical effect,” so there is a re- 
Sumption of tornado activity. 

Keen, huh? Well, they think so 
and so do a lot of their buddies 
who got together in a “Tornado 
Forum” in a recent issue of 
Nature, where everybody—gosh, 
these: guys are tun-loving—dis- 
cussed the tornadoes-caused-by- 
Chryslers syndrome. 

It’s pretty weird. Grant L. Dar- 
kow of the University of Missouri’s 
Department of Atmospheric Sci- 
ence blames the press, for tor- 
nadoes that is: 

“. .. the small amount of prop-- 
erty damage and _ infrequent 
personal injuries do not make 
newsworthy items for the large 
metropolitan dailies. These 
Storm reports are frequently 
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covered only by local weeklies 
‘and the smaller out-state ‘daily’ 
papers. It is in these. ‘dailies’- 
that the anomoly on Saturdays 
has its origins.” . : 
Media critics everywhere. Con- 
Spiracy types, too: D. K. Lilly of 


the National Center for Atmo- 


spheric Research testifies that 
tornadoes could “. ... conceivably 


' be produced in the way the au- 


thors envisaged ...if all the 
vehicles in the U.S.A. drove in 
the same direction’ along high- 
ways close to the coastlines and 
borders.” e 
_ Yes, but who would mind Ne- 
braska if we were all on the 
coasts, joyriding? | | 
Anyhow, | bring this up just to 
prove that science still has room 
for the occasional wacko who 
comes along, a la Sir George Sit- 
well. aan 
_As you certainly recall, Sir 
George, the father of Sir Osbert, 
was no mean scientist. Among his 


inventions were a revolver for . 


shooting wasps and a musical 
toothbrush that played ‘Annie 
Laurie.” | 
Sir George passed his days 
writing learned treatises with such 
titles as “The History of the Fork,” 
“Leper’s Squints,” and “Introduc- 
tion of the Peacock into Western 
Gardens.” 28 
BOB QUARTERONI 


Petersburg, PA. 













_ It’s-10° outside . . . Even getting colder. So you bundle up in layers 
and layers of heavy clothes. First with long underwear : . . then bulky, | 
restrictive thermalwear on top. 

Oh, you were warm all right. Like in a Turkish bath. Because you 
began to. perspire from all your activity. And perspiring in. that moun- | 
tain of clothes is like perspiring in a plastic bag! The 
perspiration is locked in..So there you are. Wet and 
miserable. 

But now, at last, Damart has solved the problem. 
Because Damart invented underwear that keeps 
you warm, dry and comfortable no matter how 
cold it is or how long you stay out. Underwear 
that’s soft and. light so you can move easily. 
Underwear that lets the perspiration evapo- | 
rate throwgh so you always stay warm and dry | 
next to your skin. 

- Damart does this with a new miracle fabric 
—Thermolactyl. It not. only retains and re- 
flects your natural body warmth, it’s knitted to 
let perspiration out! No other underwear does 
this! Damart Thermolactyl is so comfortable 
that the Mount Everest climbing expedition 
wears it. So does the Glencoe mountain rescue 
team and the entire Chicago Bears Football Club. 
Our free color catalog tells the full Damart 
Thermolactyl story and displays the whole 
Damart line for men and women. Send for your 
FREE copy now! 


THE PROOF IS IN THE WEARING! (|; 
gama r i Thermawear, Inc. 
WHEN IN THE BOSTON AREA, VISIT OUR 


PORTSMOUTH, N. H. ‘STORE. - (603) 43. 431-4700 : 
‘SE 2 EY Te! CE Ee) GE ee “s 
Le THERE IS NO WARMER UNDERWEAR MADE! | ; Ry) 
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DAMART, INC. Dept. SD117 J 
1811 Woodbury Ave I 
Portsmouth, N.H. 03801 I 
YES! Rush me your FREE DAMART Catalog .. . | want to enjoy 

the fantastic warmth of Thermolactyl Underwear, a DAMART® exclusive. J 

_ (Lunderstand there is no obligation.) - | 
PRINT NAME J 
ADDRESS | 


CITY , STATE ZIP ©1977, Damatt, Inc. J 





This | is Part! of a two-part jook at hot-air ballooning 


1 expedition free of any redeeming eause other than | | 
sananin the sensual feeling of flying a perfec’ aero: 





machine i ben the limitless space of the Sanara a: os 


“The balloons, 80 feet above us, had caught the first of the daily | 

, wind that rises with the Sahara sun. The balloons couldn't remain on 
the ground much longer; it was time to fly. Two burners exploded into 

— "Itwas: | 


_flame.. 





by Jon Gardey - 


Te ancient village slept; the 
dawn air was. calm. The time had 
come for the flight. Quietly, like 
thieves making an escape, we began 


our preparations. First thenylon en- - 


_ yelopes were spread on the dung-. 
“ spattered sand of the central square 
_ of the oasis; then the wicker baskets, 
the burners, bottles of propane, 
ropes. All was arranged in silence, 


- watched only by the single remain- - 


ing eye of a withered old man hud- 
dled in his djellebah against the cool 


of the morning. His form broke the. 


smooth outline of a dune, a silhou- 
ette against the fast-whitening sky. 
to the east. 

Bilma is about 400 miles east- 
northeast of Agadez, the regional 


capital of the desert portion of Ni-— 


ger. It lies near the exact center of 
the Sahara, an oasis of a thousand 
' people isolated in space and time 





. Excerpted, with permission, from 
“Fire Near the Sun,” in Mariah 
(Summer’77; Vol. II, No. 2). Copy- 
right © 1977 by Mariah Publica- 
tions Corp. Mr. Gardey, an Alaskan 
who now: lives -in England, is the 
author of.Alaska: The Sophisticated 
Wilderness: He was educated as a 


meteorologist at ne University of 


California. : 
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from the rest of the world by the 





moonlike void of.- the largest desert - 7 


on the planet. . - 
The sounds of our efforts drew 


several prisoners to the entrance of. 


the former French Foreign Legion 
fort, the turrets and pf&rapets of 
which bound the eastern side of the 


square. The fort is now a prison for 
- the worst lawbreakers of the pauper 


African country of Niger, a land- 
locked land of sand and a few cat- 
tle. The prisoners are allowed free 


_ run of the oasis, for there is nowhere 


they can escape to. The men, their 
dark faces burnt blacker by the sun, 


their bodies clad in rags, ‘edged 
closer to the nylon spread on the 


sand. They touched the massive en- 
velopes. incredulously. 

The moment had come. The two 
pilots, one a Scotsman, the other 
English, were ready to inflate:: With 


other members of ‘the. expedition — 
~holding open the mouths of the en- 
velopes, they ignited the propane, = 


and the blue flames roared into the 
nylon. The deafening sound, shat 


tered the peaceful morning of the ‘ 


village. 
The warm light of the rising sun 
suddenly swept across the. square, 


bringing to life colors of the clothes - 


of the people and the purple; green, 


and yellow of the nylon. The crown 


ropes were released and the balloons 
stood erect, swaying gently above 
their baskets, floating in equilibrium 


_ and ready for flight. The burning — 


. Stopped for a while, and the crowd, 
encouraged by the strange foreign 
balloonists, pressed to the edge of 


the baskets. Rings of black faces . 
peered in at the incomprehensible — 


collection of propane bottles, valyes, 
and tubes... . 

A teen-age boy appeared at the 
edge of the crowd, pushed forward 
-_ by his friends. He was assisted into 

the basket. .The burner roared, and 
the mass of people melted back. The 
balloon, Golden Eagle, rose like~a 
bloom, tethered on a rope stem, un- 
til it was 50 feet in air. There, with 
the burner off, it oscillated gently 
over the square. The boy’s eyes were 
just visible over the edge of the 
basket, darting around the crowd, 
‘searching for his friends. The bal- 
loon returned to the sand, and an- 
other volunteer appeared: the Sous- 
Prefect. 

He was the local mayor, police 





The December issue of Science. 


Digest will.announce the ten win- 


ners of the “Space Population” 


contest. (“How many objects will 
be in space on Oct. 4, 1977—the 


twentieth anniversary of the 


Spuinik I launch?” ) 
A large number of entries were 
received before.the Sept. 1 dead- 


line, and—as promised—those 


_ readers who calculated most ae- 
_curately the Oct. 4 census of ob- 
jects in space as tallied by the 


North American Air Defense 


Command will receive one-year 
subscriptions to Science Digest 
(or extensions of their present 
| subscriptions). Check the win- 


‘ners’ circle next:‘month! 





Its base worn by blowing sand, a weird 
rock seems balloon-like, too. 


chief, governor, representative of 
the national government. in distant 
Niamey, and our gracious host. He 
would be given a real flight. In the 
eyes of his villagers he could show 
no. fear, and did not. He was.about 


‘50, round, balding, and with an ex- 
pression that treated any event, no 


matter how incredible, with -official 
detachment. He had six wives and 
18 children. 

The Sous-Prefect climbed in be- 
side the Scotsman with some diffi- 
culty. I joined the Englishman in the 
basket of Daffodil, named for its 
colors of green and yellow. Our two 
baskets were held to the ground by 
rows of expedition hands. The bul- 
bous envelopes swayed menacingly 
over our heads, tugging at the bas- 
kets. Their tops, 80 feet above us, 
had caught the first of the daily wind 
that rises with the Saharan sun. The 
balloons couldn’t remain on the 
ground much longer: it was time to 


fy. 


Two burners exploded into flame. 
The crowd fled to the corners of the 


. Square, then reformed below us‘as 
“we rose. At 100 feet I'could see the 


entire. village in. its isolation. Dunes 
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swept around the horizon, row upon 
row, without end. I looked up into 
the opening of the balloon and saw 
what appeared to be a solid kaleido- 
scope of color, composed merely of 
fragile nylon and hot air. The bal- 
loon gave us temporary release from 
the earth, enabled us to become part 
of the wind. We were now in its grip 
and we began to move with it, to- 
ward the salt mines. , 

Below us the village sand streets 
were streaming with running peo- 
ple, fed by the rapidly emptying 
square. Beyond the oasis the streams 
forméd one stream that trailed 
across the desert, led by the black 
globes of our running shadows. 
Then, suddenly, Golden Eagle be- 
gan to sink; perhaps the Sous-Pre- 
fect had demanded descent. It set- 
tled out of the wind and drifted 
lazily near the ground. It is always 
a kind of death.... 

_ Daffodil sailed on. Ahead of us 
were the dunes that rose in parallel 
lines beyond the colored pools of 
the salt mines. We climbed with 
roaring burner to a thousand feet, 
_ leaving behind the crowd that had 
clustered around the Golden Eagle. 
Daffodil’s flight would be the last 
one of the expedition, a flight with 
no. purpose other than the experi- 
ence of an act unique and pleasur- 

able. 

- The edge of Daffodil’s basket 
came to my waist. Movement was 
free, with vision unimpeded in all 
directions. There’ was no sound of 
“wind. Below now were the salt 
pools, and among them a caravan of 
camels was being loaded with the 
blocks of salt gathered last fall. The 
low morning sun projected the shad- 
ows of the camels onto the sand so 
’ they looked like a child’s game of 
cutouts, ready to be played. 
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Beyond the red and orange of the 
salt pools lay the sand sea. The En- 


glishman stopped burning, arid Daf- — 


fodil cooled and sank toward the 
yellow dunes. He burned again at 





A balloon is the only way 
known in which man. can embed 
himself in the mantle of life that 
blankets the earth. A hang glider 
soars in beauty and grace, but it 
cuts the air, is never one with its 
medium. A balloon is like a leaf 


on a stream, buffeted and swirled | 


in every eddy, uncontrollable ex- 
cept in altitude: a willing victim of 
the movement of invisible forces. 
There is no sound except the oc- 
casional burn. In temperate climes 
birds are heard, sounds of moun- 
tain streams, the rush of wind in 
trees, people talking on the 
ground. —Gardey. 


100 feet and we moved along in a 


light wind flow, our shadow clinging 


to the sides of each dune in turn. 
Dunes are final solutions to mathe- 
matical equations: perfect examples 
of applied calculus, their curves 
functions of wind speed and sand 
grain size, their leeward slopes pre- 
cisely at angles of repose. The enve- 


lope over‘us supported our weight in | 


answer to other equations, of which 
our flight was the solution. 

The sun had warmed the sand 
into thermals that could now help 
support. us for a time. The burner 
was silent. We became one with our 
environment, a bubble of air within 
air, floating, suspended. Humans 
and their works were left behind. ' 
We were among the endless dunes, 


uniform. sands, shifting with the . 


wind that guided us. They stretched 
for hundreds of miles. a 


wee 
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Hot Air Balloons II COVER STORY 
Pressure differential lifts the huge envelope exactly like an air bubble 


rising to the surface in a lake... You can control vertical direction and 
velocity, but horizontal travel is 





by Will Hayes 


T.. THEORY Of balloon flight is top and the lower portion of the bal- 


directly related to the concept of 
using an envelope to trap gas which 
is lighter than the surrounding air. 
The principle dates back 2500 years 
to Archimedes. 

As balloon pilots know, the at- 
mosphere is heavier, or more dense, 
at sea level than at higher altitudes. 
An increase in altitude to 18,000 
feet, for example, results in a cor- 


responding decrease in atmospheric ' 


pressure of about 50 percent. Essen- 
tially, there is a pressure continuum 
—called a pressure gradient—starting 
at sea level and dropping in density 
as altitude increases. 

A hot air balloon acts as a “pres- 
sure gradient detector.” There is 
more pressure at the lower part of 
the envelope than. at the top, so the 
balloon tends to rise. It would seem 


the pressure differential between the 


This chapter, “Basics of Balloon 
Flight,” is excerpted with permis- 
sion from The Complete Ballooning 


Book, by Will Hayes, an aeronaut. 


Other chapters include: History of 
Ballooning, Getting Aloft, the Fuel 
and Burner Systems, Balloon Main- 
tenance, Safety, Getting Started, 
and FAA Regulations. The Com- 
plete Ballooning Book is copyright 
© 1977 by-World Publications, and 
is available from the publisher, P.O. 
Box 366, Mountain View, CA.., 
94042 ($8.95). 


loon would be insignificant. The dif- 
ference, however, is substantial in a 
balloon 70 feet in height. The bal- - 
loon envelope acts exactly like an 
air bubble rising to the surface from 
the bottom of a lakebed. 

Both gas and hot air balloons are 
similar in operational theory. The 
gas version consists of a closed en- 
velope containing gas—usually he- 
lium or hydrogen—that is “lighter” 
than the atmosphere. In contrast, the 
hot air balloon envelope is open and 
it contains warmed air which is 
“lighter” than the ambient atmos- - 
phere. The bottom of the envelope 
is left open to permit the introduc- 
tion of more warm air from the 
burner each time the balloon loses 
lift from air cooling in the enve- 
lope... . 

‘Hot air balloons are more maneu- 
verable, because relatively rapid 
changes in lift can be made without 
affecting the flight’s duration. Hot 
air balloons carry a fuel—usually 


propane—which heats a burner to 


quickly provide additional lift. The 
balloon can quickly lose altitude 
merely by venting off some of the 
hot air from within the bag. 
Various conditions effect the 
available lift of a hot air balloon. As 
noted, the primary lifting force in 
balloon flight results from a density 


. differential between ambient gas and 


gas within the envelope. Thus, hot 
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air balloons require less temperature 
to fly in cold air than in warm. Hu- i 
midity also influences available lift. 


Lift also is lost with increasing 
altitude. As the atmosphere thins 
out, it becomes more difficult to 
maintain a density differential be- 
tween the inside and outside air. 

This is particularly noticeable if an 
ascent is to be made to a high alti- 
tude, because burner efficiency de- 
creases by approximately four per- 
cent per1000 feet over the Mean Sea 
‘ Level. Cold fuel tanks also reduce 
fuel pressure and burner efficiency 
as ambient air temperature nears 
40° F. 

The amount of lift developed is 
more than a simple theoretical con- 
sideration. In addition to the above 
factors, lift is effected by the weight 
of the balloon plus its passengers. 
Since fuel consumption is closely re- 
lated to these considerations and 
flight conditions, a flight can be 
shortened by 25 or 30'percent of its 
normal duration when these com- 
bined factors come into play. 

One final factor influences the 
theory: of balloon flight. Since an 
aerostat travels with an air mass, the 


horizontal direction and velocity of | 


each flight will depend entirely on 


the wind. Vertical direction and ve-- 
.locity can be controlled, but hori- . 


zontal travel is totally at the whim 
of the elements. 


BALLOON FLIGHT BASICS _ 
The reasons hot air balloons have 


virtually replaced gas balloons in the 


United States are two-fold. First, hy- 
drogen— i is extremely explosive and 
is little used for manned balloon 


flights in this country. And helium - 


—also a good lifting gas—is. so ex- 
pensive that one flight: would. cost 
several thousand dollars. 
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Hot air balloon flights usually 
take place shortly after sunrise or 


shortly before sunset because air 


movement is usually at a minimum 
during these hours. Mornings are 
usually preferred because the air is 
cooler and the balloon has more lift. 
As the day progresses and the earth 
is warmed by the sun, uneven heat- 


ing of the land surface causes wind _ 


to rise. Coupled with thermals and 
other vertical currents, this results 
in very poor flying conditions. It is 
sometimes possible to fly in the late 
afternoon after the wind has died 
down, but such flights always carry 


‘with them the possible hazard of 


running out of daylight. 

An open launch site usually is 
chosen—especially on the down- 
wind side—so that nothing will be 
contacted by the balloon on take off. 
It is also wise to choose a place 
which is large, fairly flat, and with- 


In 1963 there were only six hot- 
air balloons in the U.S... . Today 
there are nearly 1000. Some:3000 


balloon pilots are licensed by the 


FAA and perhaps twice as many 

friends and relatives serve as non- 

licensed crew members. | 
—Time Magazine. 


out sharp objects which might tear 


the balloon or impede the inflation. 

Once 4 suitable launch site is 
found, the balloon is laid out and 
spread with (in some models) the 
maneuvering vent down, so _ air 
pumped into the balloon cannot es- 


_ cape through the vent. The basket is 


laid on its side, and crew members 


are stationed at the mouth of the 


balleon to hold it open. Of several 
methods for putting air into the bal- 
loon, the most popular is motor- 
driven fan. 

The fuel and heat system should 





(1) Rip panel top (or deflation port); (2) 
crown, or apex; (3) maneuvering vent 
(manually dumps hot air for descending); 
(4) load tapes (horizontal); (5) equator; 
(6) load tapes (vertical); (7) ground han- 
dling ropes; (8) maneuvering vent rope; 
(9) fuel. regulator; (10) burners; (11) instru- 
ment panel; (12) rip panel cord; (13) pro- 
pane tanks; (14) tether rope; (15) tie 
blocks; (16) load cables; (17) throat, or 
mouth; (18) gondola, or basket; (19) skirt; 
(20) envelope. 

be fully checked prior to hooking up 
the envelope cables. This should in- 
clude a “sniff test” and a-test firing 
‘of the burners. As soon as the bal- 
loon has been puffed with cold air, 
. the burner is activated and the blast 
valve cracked open. The resulting 
flame is much like a blast furnace. 
While heat is being shot into the bal- 
loon, members of the ground crew 
are stationed around the bag to hold 
the mouth open so it will not get in 
the way of the flame. .As the balloon 
fills with hot air, they will let it 
“slowly rise. - 

If the flame contacts the fabric, 
it will immediately melt.a hole. Sel- 
dom does this hole abort a flight, 
but such burn damage is expensive 
_ and troublesome to repair. 





The propane fuel used in the 
burner is not as unpredictable as it 
might first appear. Remember that 
it must escape from the tank, mix 
with air, and contact flame before it 
is volatile. In the event of a leak, . 
usually only a local flame results. 
Rarely does it suddenly explode out 
of control. One possible fire danger 
does exist on very cold mornings, 
however. Tank pressure can become 
a problem and propane will not nec- 
essarily vaporize as it comes out of 
the pilot. Under such a circum- 
stance, it occasionally will drip and 
ignite on the floor of the basket. 

As the balloon comes to an up--. 
right position, the man on the blast — 


-valve moves back into the basket to ' 


keep’ the balloon from taking off. 
The other members of the crew hold 
the basket in place. __ 

As the burner blasts and the bal- 


_ loon starts to gain lift, the pilot will 


constantly monitor the temperature. 


_ Based on his prior knowledge and 


experience, he will*have a good idea 
how much heat is required to cause 
the balloon to lift off. He will con- 
sider air and envelope temperature, 
humidity, weight of balloon and pas- 
sengers, take-off altitude, and wind 
conditions. - 

When the temperature rises to 
that point where he would expect it 
to lift the balloon, the pilot will give 


the command “hands off.” In bal- 


looning language, this means to very 
carefully let go of the basket to de- 
termine buoyancy, but to stand . 
ready to grab it again. This enables 
the pilot to determine how light his_ 
balloon is, and he may do this sev- 
eral times during his preparation for. 
take-off. : | | 

Under ideal conditions, the basic 
idea is to take off slowly. In order 
to clear high tension wires, build- 
ings, or other obstructions, how- - 
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ever, it may be necessary to get 
the balloon fairly hot and accelerate 
the ascent. But only through the ex- 
perience gained from many takeoffs 
can a pilot learn how much lift is 
needed. Even under less than ideal 
conditions, beginning an ascent with 
excess lift should be avoided, be- 


cause it puts severe horizontal stress | 


on the envelope. 
After the pilot takes off, it usually 


is his intention to ascend to an alti- © 


tude and - stabilize. He rises to a 
certain point and establishes equi- 
librium at that altitude. After stabi- 
lizing, he again uses the blast valve 
to heat.up the balloon and start an- 
other ascent. This is called “stair- 
stepping,” and it is the preferred 
method of both ascending and de- 
scending in perfect control. 


When the blast valve is opened in 


a balloon, the response is markedly 
different from the response of a car 
or airplane when the throttle is ad- 
vanced. There is a delay of 15-30 
seconds before the balloon shows 
any indication of responding to the 


additional heat. The heat is supplied 


50-60 feet below the apex of the 
balloon, and it requires time to rise 
inside the envelope. 

It is difficult to overemphasize the 
variances that will be experienced 
in balloon handling characteristics 
as a result of factors such as ambient 
temperature, envelope temperature, 
humidity, weight, and altitude. 

These factors are. changing con- 
stantly during the course of a flight, 
and each change results in a han- 
dling variance. When the balloon 
goes up, an increase in altitude tends 


to give it decreasing lifting capacity. . 


As the day wears on, the surface air 
will become warmer and less dense. 
The weight of the balloon will de- 
crease constantly as propane gas is 
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used during the fight. These chang- 
ing factors are compensated for by a 
certain “feel” the pilot develops as 
he gains experience. 

An experienced balloonist can 
bring his balloon down to a soft 
landing—lightly touching the earth, 
skipping across the surface if wafted 
by a light breeze. The ability to 
make a spot landing efficiently can 
be more important to both life and 
equipment. When it is necessary to 
land in a limited area, it is better to 
have a rapid, bone-jarring landing 
on the correct spot than a soft land- 
ing in the lion cage at a zoo. 

Most balloonists prefer to fly at 
less than 400 feet, because at low 
altitudes they can best observe ac- 
tivity below. Much low flying is 
done during pilot training, as this is 
the most important skill a balloonist 
can possess. It is a challenge to fly 
for several miles with the basket 
never higher thanS to10 feet. WM 





Additional information is avail- 
able from the Balloon Federation of | 
America, 806 15th Street N.W., 
Washington, D.C., 20005. Balloon- 
ing clubs have been organized in 
several states, and the FAA ap- 
proves various schools instructing i in 
ballooning. 


It’s no joke... As medical evi-- 
dence has shown, a good hearty 
laugh can cure a lot of ailments. 
_ As a case in point, consider first 

the dilemma of parents who discov- 
ered that their 16-year-old son had 
been on drugs for a year only when 
he was rushed from his school to a 
hospital, suffering from a “bad trip.” 
The weeks following were a night- 
mare for the parents, not knowing 
how seriously the drug might have 
affected. his brain. 

The ‘months dragged on, with 
seemingly little possibility of even- 
tual recovery and full rehabilitation. 
Then one evening the family physi- 


cian stopped by. “Until a few days 


ago,” he said, “I felt we were going 
to have to. face the inevitable and 
accept that Peter never again would 
be normal. | 

“But now I’m sure we’re past the 
crisis. I visited him in the hospital 
this afternoon—and for the first time 
I got him to laugh.” | 

The doctor’s comment was based 
on more than simple relief that his 
, patient seemed to have at least one 
mental capacity that appeared nor- 
mal. 

Studies now that laughter—the 
_ kind we associate with good humor, 
that is—can be an indication of men- 
tal and physical well-being. Research 
on the subject is relatively new, and 
in some cases bizarre. One day some 
years back, for example, a physician 
in London escorted a 13-year-old 
polio patient to a musical: comedy 
to test an unusual program of ther- 
apy. An iron lung had been doing 
most of the boy’s breathing for a 
year, and the theatrical spree was 
an experiment to see whether some 
outrageous antics. on stage could 
help the youngster “laugh his way 
back” to breathing again normally. 

The patient remained in his iron 


‘breathing for him.” 


lung during the performance. Soon 
after the curtain went up, he could 
not refrain from reacting to the 
comic acting 0&£ Tommy Steele. He 
laughed uproariously. Each time he 
did so, his nurse turned off the lung. 
Although the boy did not suspect 
what was happening, the laughter 
started his chest muscles working 





by Farrell and 

Wilbur Cross 
again and for 20 minutes he 
breathed completely on his own. 
Later, at another comedy, the ex- 
periment resulted in 40 minutes of 
independent breathing, enough to 
prompt the doctor to report, “It’s 


the start on the road back to normal. 
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Scientists studying the effects of 
laughter on people have reported a 
measurable effect, riot just on the 
lungs, but on other important or- 
gans. Laughter, reported one study, 
“reduces health-sapping tensions and 
relaxes the tissues as well as exercis- 
ing the most vital organs .. . Laugh- 
ter, even when forced, results in a 
beneficial effect on us, both mentally 
and physically.” 


As one medical wag could not. 


refrain from quipping, “He who 
laughs, lasts.” 

Laughter i is a function almost en- 
tirely unique to humans, who are 
certainly the only animals capable 
of devising jokes and laughing at 
‘them. Anthropologists have estab- 
lished physiological counterparts in 
other animals, however. Primate 
laughter, for example, has been doc- 
umented in chimpanzees by anthro- 
_ pologist Jane Goodall and apes are 
Said to use laughter to signal play- 
fulness. 


In humans, laughter—when open- 


ly and heartily indulged—serves 
physiological and psychological 
needs. It does all these things: 


“Adorable! He’s got your sloping - 
forehead. and receding chin and his 
father’s beétling brows.” 
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© 1. Benefits the lungs | 

(2) 2. Clears the respiratory system 

© 3. Provides a healthful emo- 
tional outlet 


©, 4, Provides an opportunity. to 
discharge superfluous energy 


© 5.Combats boredom - 


© 6. Alleviates “social constipa- 
tion” 


© 7, Helps to combat shyness, ten- 
' sion, and worry 


© 8.Enables mankind to beguile 

_ the present in the same: way 

- that time can dim past trage- 

‘dies or hope can brighten the 
future. 


A psychologist, Dr. Herman Ry- 
ber, pointed out at a physicians’ 
seminar, “Laughter and the aware- 
ness of -humor become doubly im- 
portant when individuals are in ab- 
normal, non-humorous, situations. 

“Unit commanders during World 
War II, for instance, felt that the sit- 
uation was under control—despite 


mud, weariness, death, and danger 


—when the G.I.s under their com- 
mand could still: find something’ to 
laugh about.” 

In a parallel situation, Dr. Rose 
L. Coser, a professor at the Health 
Sciences Center of the State Univer- 
sity of New York at Stony Brook, 


found laughter a safety valve for 


hospitalized patients away from 
their familiar, friendly environment — 
and facing.an unknown future with 
apprehension. Under these condi- 


tions, says Dr. Coser, laughter 


performs a vital social function, pro- 
viding not only an outlet for discon- 
tent, but opening up communication 


with other patients. 


Fortunately, laughter does not 
have to. be triggered by clever jokes 
or professional wit. Dr. Coser de- 


scribes a typical patient who ad- 
mitted, “I was very apprehensive. I 
was frightened to death. I did not 
_ know what to expect.” The mood 
changed when the patient, discuss- 
ing food with her hospital room- 
mates, declared, “Boy, were those 
hamburgers. tough. If I’d thrown 
mine against the wall, it would have 
bounced right back over to your 
bed.” - 

' As Dr. Coser explains, this type 


of jocular gripe might get no reac-. 


-tion from another group at all—par- 
ticularly if there is no common ex- 
perience to share, or-if the listeners 
are really angry or hostile. “People 
who are in despair,” she explains, 
“or people who feel very strongly 
about something, do not have what 
is usually. called a ‘sense of humor.’ 
Nothing is funny to a person whose 
‘strong feelings do not permit the 
toleration of ambiguities.” When 
laughter is possible in this type of 


setting, it helps patients to regain 


their identity through collective tri- 
umph over their weakness and at the 
same time to release grudges in sub- 
stituted complaints. 

Situations that provoke laughter, 
and the various forms laughter 
takes, are psychologically interest- 
ing because they relate directly to 
circumstances, often depending for 
their effectiveness on the common 
experience of the listeners. We all 
recognize, of course, a kind of 
“soundless laughter,” the inner en-. 
joyment you may feel when you are 


alone, reading an amusing book. “It 
can bubble to the surface in a re-. 


‘strained fashion when in daydreams 
we conjure up or relive amusing in- 


 cidents,” explains Antony Chapman. | 
and Hugh Foot, authors of the | 


book, Humor and Laughter, “and 
occasionally a specially talented au- 
‘thor can draw us into a story so that 


we are witnessing funny events first- 

hand.” 

_ But the enjoyment of humor is 

heightened and changed when an- 

other person is nearby and the 

reader, though not communicating 

what he is reading, chuckles audibly - 
in a subconscious desire to share his 

delight. Another stage is when the 

reader cannot refrain from quoting 

the humorous passages aloud, and. 
in turn is rewarded by laughter from 

the other person: In this case, the 

laughter. is what one psychologist 

refers to. as a “social phenomenon,” 

the mutual sharing:of an experience. 
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Laughter can bea telling indica- 
tion of the state of a person’s mental 
health and personality, as well. Not 
uncommon is this form, “an affected 
and constrained laughter of insan- 
ity,” as distinguished from the nor- 
mal, healthy type of laughter re- 
ferred to here. The Yale School of 
_ Medicine, aftér completing a re- 
search study, reported that a “mirth- 
response” test could be used to judge 


quite accurately whether a person . 


was suffering from maladjustment 
or an outright mental. disturbance. 
Dr. Jacob Levine, clinical professor 
of psychology, believes that “the 
ability to laugh: is a measure of 
man’s‘ adjustment. to his environ- 
ment,” whereas the inability to re- 
spond positively to situations that 
would make normal people laugh 
indicates trouble. 

This does, not, of course, mean 
that there’s something wrong with 
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you just because you find no humor 
in a certain joke, or type of joke. It 
is the cumulative reaction—or lack 
of reaction—to a number of jokes, 
cartoons, or humorous situations 
that provides the clue. - 

People who enjoy the humor col- 
umns of Magazines and newspapers, 
or who: find relaxation in cartoons 
and comic strips generally are found 
to be in sound mental health. Those 
who avoid humor, whether car- 
toons, jokes or any other form, may 
be mentally healthy but possessed 
with a fear of losing their dignity or 
self-control. And the ones who do 


. see and read humor but react with . 


horror or disgust may be suffering 
deep-rooted anxieties. 
_ A characteristic medical outlook 
on laughter is a statement by a psy- 
chologist with considerable experi- 
ence: 
“Laughter is good for both body and 
mind. It eliminates nervous tensions 
which upset body funetions and it 
clears the mind of annoyances and 
reseniments. ... Laughter leaves a 
feeling of well-being, of personal sat- 
isfaction, and of contentment.’? | 
Furthermore, though laughter is 
Spontaneous, it can be developed or 
changed through education. Studies 
with young mothers indicate that 


“| always say when you’ve seen one 
virus, you’ve seen them all!” 


.\ 





“Ny ‘doctor and | daveloved : a 
“program calling for the full exer- 
- cise of the affirmative emotions as_ 
a factor in enhancing body chem- 
— istry. It was easy enough to hope. 
and love and have faith, but. what 
about laughter? Nothing is. less 
» funny than being flat on your back 


: joints hurting. A systematic: pro-_ 
|" gram was indicated. A-good place 


to: begin, | thought, was with amus- 
ing movies. Allen Funt, producer. of 
. the spoofing television program 
| Candid Camera, sént films of some 
of his CC-classics, along with a mo- 
8 tion-picture: projector. The nurse 
was instructed in its use. 
-.“It-worked. | made: ‘the joyous 
: discovery that ten.minutes of genu- 
_.ineé belly laughter had an anesthe- 
" tie effect and would give-me at 
“least two. hours of pain-free sleep. 
. When the pain-killing ‘effect of the 
_ daughter wore off, we would switch | 
“on the~ motion- -picture. Brolectst 
again, and; not” infrequently, -i 
would léad to: another nalnvitoe 
_ sleep interval.: Sometimes, the 
| nurse read to" me out of a trove: of 


huimot books. Especially ‘useful. 
were E. B. and Katherine. White’s 


7 Subtreasury of American Humor 
and Max Eastman’s. The Enjoyment 
_of Laughter. 


“How scientific was it to believe 
that laughter—as well as the posi- 
tive emotions in general—was af- _ 


_feeting my body chemistry for. the 


better? If laughter did infact havea 


_ salutary effect on the body’s chem- 


istry, it seemed at least theoreti- 


cally likely that it would enhance 
_ the system’s ability to fight the in- 
" flammation. So we took sedimenta- . 
-tion-rate readings just before as_ 
well as -several hours after the 
-faughter episodes. Each time, 

there was a drop of atleast five 


points. The drop by itself was not 


substantial, but it held and Was cu-. 
mulative. | was greatly elated by 


sidlogic. basis for ‘the ancient ‘the: | 
_ ory -that: Jaughter | is, good: medi-.. 
cine. a 


—Exoerpted, with permission, 
from “Anatomy ofan Illness” 
published in The Saturday Re- 
view, May 28,. 1977. - 
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babies laugh and cry with almost 
equal ease—and that they can be 
taught to laugh instead of cry on 
many occasions. | 
Dr. Charles R. Gruner, a Univer- 
sity of Georgia professor who has 
been studying laughter and its 
causes for 20 years, concedes he still 


does not have all the answers. _|-sc 


~The educational process has 
Strong bearing on the subject, says 
Dr. Gruner, author of a new book, 
Understanding Laughter. “As chil- 
dren grow. and develop, becoming 
more civilized, the range of things 


they laugh at grows. They originally . 


laugh at physical successes .. . They 
are quick to laugh at cripples or 
other unfortunates. Later, as they 
develop verbally ‘and socially, they 
delight in riddles, then punning rid- 
dles, and, much. later, in the more 
subtle verbal jests.” 

Research also has underscored 
what we already have been aware 
of: that laughter is an important in- 
gredient in presenting a favorable 
appearance. Children who laugh 


easily and often are more likely to 
be referred to by their elders as 
“beautiful” or “handsome” or “at- 
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tractive” than those who are sober 
of face and mien. This concept car- 


Tries over into adult life. 


It has been documented that 
laughter, along with a well-rounded 
sense of humor, is one of the surest 
signs of intelligence. The sharper a 
person’s intellect, the more likely 
that laughter will come readily, all 
other factors being equal. Yet hu- 
mor will always be—as in the case of 
the arts—a selective matter. If you’ 
split a gut at just about every joke 
you hear, it could mean that you 
need help, rather than praise as a. 
great wit. | 

Humor is unpredictable, and each 
person has to find his own medium 
and his own level. The important 
thing, as in taking exercise, is tq de- 
termine what best suits. your own 
nature. But for all of us, no matter 
what the exact stimulus, laughter is 
a Vital tonic—the best medicine any- 
one. could want. . a 





Adapted, with. permission, from a 
forthcoming book, The World of 
Humor. 


At about the same stage 
today as electronic cal- 
culators a decade ago, 
they may be as common 
by Walter B. 

Hendrickson, Jr. 


Like space travel, robots no 
longer are science ‘fiction. They al- 
ready are here in all but their most 
advanced forms. Some even look 
like human beings. 

We see them or their forerunners 
almost every day. These forerun- 
ners are the door-openers and other 
automatic devices. Photos of the 
Viking landers on Mars actually are 
photos of a robot doing remote sci- 
entific experiments for its human 
masters back on earth. 

In the play RUR, the manlike 
in English some two. generations 
ago by the Czech author Karel Ca- 
pek in -his play RUR.- (Rossum’s 
Universal Robots), which was per- 
formed in the United States and 
Great. Britain. Capek coined the 
term “robot” from the Czech word 
“robata” which means servitude or 
forced labor. pe 

In the play RUR, the manlike 
robots revolted against this forced 
labor and took over the world. Since 
then the robots of science fiction 
have been tamed by: Isaac Asimov, 
who made them always obey his 
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Three Laws of Robotics: . 

1. A robot may not injure a 
human being or, through 
inaction, allow a human 

_ being to come to harm. 

2. A robot must obey the or- 
ders given it by human be- 
ings except when such or: 
ders would conflict with 
the First Law. 

3. A robot must protect its © 

' Own existence as long as 
such protection does not 
conflict with the First or 
Second Laws. 

Since then, practically all science- 
fiction writers have made their ro- 
bots follow these laws. This means 
that science-fiction robots nowa- 
days may break down or.-run wild 


because of an accident, but they 


will never revolt. By the time real 
life robots are smart enough to 


think of revolting, they will be. built 


to obey Asimov’s Three Laws or 
some similar fail-safe system. 
Today’s robots are not yet smart 


enough to need such safeguards. | 


They can perform a few simple tasks 
on their own, such as opening doors 
and controlling switches. For more 
complicated tasks, however, they 
need the help of humans, either di- 
rectly or through computers. _ 

_ A good. example of this are the 
“robots” we see at fairs, but these 
are not the true robots of science- 


fiction fame. They are automatons, 
. machines that run by themselves: 
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ROBOTICS : 
The most advanced of these are the 
lifelike performing figures such as 
Walt Disney Enterprises’ Automo- 
anatronic creations. As realistic as 
these machines are, though, they 
are hardly portable, much less mo- 
bile. They require huge banks of 
computer-like relays to make them 
perform. 
We seldom see the real robots or 
their drone forerunners because they 
are at work in laboratories and re- 
mote areas of this world and others. 
The robots perform tasks on push- 
button command from their human 
masters while the drones are re- 
motely controlled by human oper- 
ators much like puppets on strings. 


These drones and robots substi- 


tute for living people in places and 
at tasks where it woule be nh 





sible or dangerous for their more 
delicate masters to venture. Among 
these are the depths of the sea, the 
far reaches of space, and atomic 
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laboratories. These “teleoperators,” 
as engineers call them, bear only a 
remote resemblance to humans. 
Actually, remote manipulators, 
like Viking’s, were old hat long be- 
fore the first lander took off for 
Mars. When the first reactors began 
producing atomic bombs near the 
end of World War II, nuclear scien- 
tists quickly realized that they must 
have some means of handling deadly 
Tadioactive materials through thick 


walls. 


The first remote manipulators 
were little more than remote con- 
trolled tongs. Later, engineers at the 
Atomic Energy Committee’s Ar- 
gonne National Laboratory devel- 
oped a simple variety of remotely 
operated artificial hands called uni- 
lateral manipulators. _ 

In the AEC. booklet, Teleopera- 
tors: Man’s Machine Partners, Wil- 


diam R. Corliss explains how a 


unilateral manipulator works: “If 
you have ever tried to pick up a 
prize with one of those mechanical 
‘hands’ (or buckets) at an amuse- 
ment park, you have operated a 
unilateral machine. There is no 
sense of touch or, as they say in the 
teleoperator field, no forced feed- 
back.” 

Ray Goertz and his associates at 
Argonne and John Payne at’ Gen- 
eral Electric took the next step in 
remote-controlled mechanical hands: 
in 1948. They developed bilateral 
manipulators; that is, teleoperators 
with forced feedback allowing the 
person to feel slightly what the me- 
chanical arms were doing. 

To use these “waldos,” as the me-: 
chanical hands are sometimes called, 
the operator puts his fingers into 
one loop and his thumb into a ring. 
As he moves his thumb and fingers, 
rods and pulleys carry this motion 
to. the pincer-like “hand” of the 


Star Wars’ Robots: 
More Fun Than Fact 


The hottest new team in films 
since Redford and Newman is a pair 
of unprepossessing androids from 
~~ the movie Star Wars. Artoo Detoo 
(R2-D2) and his sidekick See- 
Threepio (C3P0), who resembles a 
Space Age version of the Tin Wood- 
man from The Wizard of Oz, are 
two robots with tremendous human 
appeal. 

But do these two creatures really 
represent an accurate projection of 
the shape of robots to come? 

Unfortunately, the consensus 
among scientists, as expressed by 


William M. Whitney of NASA, is 


. that. they provide “a very romantic 
but highly inaccurate view of the 
way robots will look and act in the 
future.” -Dr. Whitney is technical 
director of the Robotics Research 
program at the JPL (Jet Propulsion. 
Laboratory) in Pasadena. 

We have no need to make robots 
in the shape of men, Dr. Whitney 


points out, since the form of these. 


thinking machines will be more ac- 
curately shaped by their specific 
functions. “We may have robots 
with three eyes or just one eye or 
perhaps an eye located elsewhere, a 
sensing device, that will enable it to 
see a wide field of vision.” These 
robots, he adds, also may have one 
arm or half a dozen arms, again de- 
pending upon the role they will 
_ play. 


waldo. The feedback from the 
waldo makes it seem to the operator 
as if he is working in heavy mittens. 
Nevertheless, skilled operators can 
perform very delicate tasks with 
‘these mechanical hands. 

The next step toward robots was 
taken by Goertz and his fellow 





R2-D2 and C3PO are emerging as 
heroes of the new robot cult. 

Another myth that Star Wars . 
helps to reinforce is the friendly 
image of the robot as household pet 
and factotum. Dr. Whitney, how- 
ever, sees it as playing a much more 
valuable role in the future, substi- 
tuting for man in firefighting, min- 
ing coal, helping to deactivate 
bombs, and working in other dan- 


gerous occupations. Above all, .he 


sees robots playing an important 
part in our exploration of space. 


workers at Argonne, who replaced 
the rods and pulleys of the waldos 
with electrical connections in 1954. 
This electrical connection could be- 
come a radio link simply by using 
radio transmitters and receivers. 
This meant that the control unit, 
called master, need no longer be 
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separated by no more than a few 
feet from the remote unit, called a 
slave. The slave could be-as far 
away from its master as the moon. 
Indeed, this is what. was done by 
NASA with its Surveyor moon- 
landing robots in. 1966 and 1967. A 
similar test project is now being car- 
ried out by the Russian Lunakhod 
moon roving robots. Television cam- 
eras serve as the “eyes” of -these 
space robots to tell what they are 
doing. aon 

The ._Lunakhod can only rove 
about the moon reporting what it 
sees back to earth. Some slave unit 
. artificial hands, however, have been 
mounted on small tractors so that 
they can perform. and look. some- 
what like science-fiction robots. 
When mechanical legs, or “pedipu- 
lators,” controlled by the operator’s 
legs, are fitted to a slave unit it will 
be able to walk and climb where 
even a treaded tractor coul 

ee = 
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to notice. 


Actually, though such slave units 
look like robots they are actually 


drones. That is, they cannot think 


for themselves but depend on their 
human operators to take care of this 
for them. About the smartest of 
these slave units is the Lunakhod, 
which can dodge obstacles that its 
masters back on earth have failed | 

All a drone needs to become a 
true robot, however, is addition of 


_a portable computer. Just how. 


smart they would then be would 
depend on the computer’s compact- 
ness and on how much weight and 
bulk the machine could carry while 
performing its work. 

The computer need not be ex- 
tremely large, however, if micro- 
electric. circuits like those in pocket 
calculators are used. These instru- 
ments use tiny chips about one- 
eighth of an inch square which hold 
over 11,000 electronic elements. | 
Anothe uld 











Py 


link the computer tothe master 
unit. It then could be as large as 
. required and control a number of 


slave units. Such a linkup is in use - 


_ at Chevrolet's Vega plant in Detroit, 

where a double row of .computer- 
controlled drones perform practi- 
_cally all welding on each car on the 
assembly line. 

Some steps have been taken to- 
ward giving drones the electronic 
brains they need to become robots. 
Yet. today’s mobile thinking ma- 
chines do not approach the human 
or super-human intelligence of sci- 
ence-fiction robots. About the best 
done so far was an automaton with 
the IQ of a one-celled microscopic 
animal. This tub-like robot was de- 
veloped by a team of scientists a 
few years ago. It wandered around 
the laboratory dodging obstacles as 

it searched for an electric outlet at 
which to recharge its batteries. 

As anyone who has ever stum- 
bled knows, two feet are a rather 
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In Build Your Own Working Ro- 
bot, author David L. Heiserman 
provides step-by-step instructions— - 
plans, schematics, logic circuits, and 
wiring diagrams—for making a me- 
chanical pet.. Heiserman calls his 
“Buster,” and Buster will bring cof- 
fee and the morning paper. He'll | 
forage for his own “food” (a bat- 
tery charge) and scream when he 
can’t find it. : 
~ Build Your Own Working Robot 
is not a project for novices; a pre- 
requisite is a background in basic 
electronics. Mr. Heiserman de- 
scribes it as “an ambitious under- 
taking.” The 16 chapters (heavily 
illustrated with diagrams) range 
from “The Buster Concept” through 
“Steering Control Logic” to “Hun- 
ger Interface.” | 
Published at $8.95 ($5.95 soft- 
cover) by TAB Books, Blue Ridge 
Summit, PA., 17214. 





unsteady way of getting around— 
four are much better. So, in devices 
suchas the still experimental walk- 
ing truck, the operator’s arms con- 


eri |. trol the machine’s forelegs while his 





Sisson 


legs control the machine’s rear legs. 
For a task where hands would be 


i |_needed, the drone could be given 


two pairs of legs controlled by the 
operator’s single pair. With the ad- 


dition of remote manipulators the 


result would be a mechanical ver- 

sion of a centaur. a 
Clearly, the walking truck is much 

stronger than its human operator. 


|| Teleoperators can also be used to 


give a human a set of mechanical 
muscles to do things otherwise far 
beyond what he ordinarily could do. 
One such Man Amplifier is GE’s 
Hardiman. ae 

Besides -amplifying the strength - 


of normal people, teleoperators also 


are used as artificial limbs for the 
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handicapped. They have not yet 
_ reached the level of those used on 
television’s “Six Million Dollar 
Man” (perhaps because of the price 
tag), but they come close. : 
Other drones and robots also are 
aiding humans in living better lives. 
Like Walt Disney’s autoanimatronic 
figures, these machines look and act 
almost exactly like human beings. 
They perform more serious. tasks. 
Two of these helpful machines 
(or, rather, one and a half) are at 
NASA’s Space Flight Center in 
Houston. The half robot is ED 
(Electronic Dummy). ED is the 
bust of a hairless male mannequin 
mounted on an electronic control 
box. Inside this dummy are micro- 
phone ears and a speaker mouth 
used to test earphones and micro- 
phones for astronauts. ts 
The other robot is a Powered- 


Driven Articulated Dummy 


(PDAD). This 230-pound robot is 
actually a super clothes dummy used 
to. test new kinds of space suits. Its 
height can be adjusted from five 
inches to six feet two inches. It also 
bends its joints from fingers to toes 
to test the space suit’s freedom of 
movement. . 

Robots that closely resemble hu- 
man. beings also are being used for 


medical students to practice on be-. 


fore they are ready for human pa- 
tients. Such machines imitate the 
breathing and other actions of a liv- 
ing patient. A computer causes the 
robot to react to treatment as a 
human would. Medical complica- 
tions for the students to deal with 
can also be introduced by a com- 
puter technician. 

So far, though, no one has made 
a robot or a drone: that closely re- 
sembles a. human being, has all the 
tesponses of a human, and is com- 
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pletely mobile. This should be pos- 
sible at least in the form of a drone. 
The reason it has not been accom- 
plished is that the mobile robots do 
not need to resemble humans, and 
those that resemble humans need 
not be mobile. 

At present, robots are at about 
the same stage as electronic calcu- 
lators' were some ten: years -ago. 
That is, they are being used a great 
deal in laboratories and factories 
but, with very rare exceptions, not 
yet in our homes. Specialists in the 
field suggest that ten years from 
now robots will be as common as 
calculators are today. no 








As Federal dollars for basic 
investigation fade, university _ 
scientists turn toward industry |~ 


as a means of solving the |\ || 


by Marvin Grosswirth 


‘ The roster of a generation of 
Nobel Prize winners underscores 
_ the high level of scientific research 
in. America, Out of a total of 178 
prizes awarded in the sciences be- 
tween 1943 and last year, Ameri- 
cans took 86. All Nobel Prizes in 
1976 in the sciences went to Amer- 
icans, 

Most of this country’s Nobel 
Prize winners conducted their re- 
search at major American univer- 
sities. Since the end of World War 
II, we have equated important scieni- 
tific résearch with academic institu- 
tions. 

But now, eaten: research 
seems to be hitting the skids, and 
while the downhill slide may be at 
a barely perceptible rate, it threat- 
ens to accelerate in the near future. 

That dire prognosis derives from 
a two-year study conducted by two 
political scientists, Bruce L.R. Smith 
of Columbia University and Joseph 
J. Karlesky of Franklin and Mar- 
shall College. The survey, funded 
by the National Science Founda- 
tion, resulted in a detailed report en- 
titled The State of Academic Sci- 
ence (New Rochelle, N.Y.: Change 
Magazine Press, 1977). 

“Although American science arid 
technology remain generally strong, 





competitive and dynamic,” 
Smith and Karlesky, “sufficient 
warning signs of emerging problems 
have arisen to alert policymakers to 
ensure that these downward trends 
do not worsen.” 

Predictably, most of the trouble is 
caused by money—or the lack of it. 
In 1962, the Federal Government— 
the major source of funding for sci- 
entific research—contributed some 
62 percent of all research and de- 
velopment costs. By 1976, the gov- 
ernment’s share had declined to an 
estimated 53 percent. In terms of ° 
“real” or constant dollars, the 
difference appears minimal: the 
government’s share of university 
expenditures for research and de- 
velopment in 1966 and in 1976 were 
about the same—in the neighbor- 
hood of $1.8 billion. Significantly, 
however, the allocation of those 
funds has changed dramatically. 

_ “National basic research expendi- 
tures have decreased more sharply. 

. Federal constant dollar expendi- 
tures for basic research declined by 
an estimated 15 percent between 
1968 and 1976,” contends the study. 
More and more, government, funds 


- are earmarked for specific projects: 


“Consequently, although support 
remains at high levels, the atmo- 
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sphere within which American sci- 
ence is conducted has changed from 
one of rapid growth and expansion 
to one of stability and even some 
- contraction.” That stability and con- 
traction are manifesting themselves 


in ways that, if allowed to continue, 


could bring scientific research in the 
halls of academe to a grinding halt. 

One “persistent and critical as- 
pect” of the money crunch is the in- 
ability of research facilities to stay 
current with instrumentation. Not 
enough money is available to pur- 
chase new equipment, to replace 
obsolete equipment, or to maintain 
' instruments in proper working or- 
der. “The weakening financial base 
of the universities,” states the re- 
port, “contributes to the problem, 
as do government policies and the 
short-term incentives for university 
researchers.” 

Smith and Karlesky point out 
that so-called “middle-range” in- 
struments have a “research life of 
_three’ to six years,” and those in- 
struments are “wearing out and be- 
coming obsolete.” But when funds 
become scarce, the tendency is to al- 
locate expenditures for personnel 
rather than for equipment. 


| PARADOXICALLY, the lack of up- 





fect decisions about personnel. The 
chairman of the chemistry depart- 
ment at a midwestern university 
commented: “The cost of acquiring 
and maintaining research  instru- 
mentation not only has hindered re- 
search activities but is an important 
factor in regard to additions to the 
department. I’m hesitant to hire 
young staff because of the -instru- 
mentation requirements.” 

But non-functioning or obsolete 
equipment. is not the only obstacle 
in hiring. young scientists. During 
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to-date instrumentation can af-- 


the 1960s, in the wake of the Soviet 


Union’s Sputnik I into. outer space, 


America underwent a kind of sci- 
ence orgy. “One corisequence of the 


unprecedented expansion of the 


1960s,” comment Smith and Kar- 
lesky, “has been that many depart- 
ments now have large numbers: of 
relatively young tenured faculty. 


However, with little or no expansion 


ahead and replacement demands 
relatively low, the median age of 


university scientists will rise steadily . 


in the next decade... The problem 
of limited openings ‘for young sci- 
entists in academic employment is 
genuine.” 

Allan M. Cartter, in his book, 
Ph.D.’s and the Academic Labor 
Market (New York: McGraw Hill, 
1976), predicts that during the 
1980s, “probably less than one in 
five Ph.D.s are likely to find aca- 


demic positions.” Not until 1990, 


according to Cartter, is there “likely 


to be a significant recovery in the 


number of academic openings avail- 
able . 

As federal funds dwindle, corpo- 
rate coffers begin to look better. 


Universites, report Smith and.Kar- . 


lesky, “are seeking to rediscover 
their ties to industry . - . faculty and 
administrators seem considérably 
more interested in strengthening 


their research ties to the private sec- 


tor-than they were five years ago. 
This appears especially true in the 


most prestigious universities, at 


which anti-industry protests and at- 
titudes were a in the late 
1960s.” 

A striking example of company 
money financing university research 


is the deal between Monsanto and. 


Harvard.. The chemical giant will 
pay out up to $23 million over a 12- 
year period (which began in 1975) 


for biological and medical research 
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fegjan age of university scientists is likely to rise 
‘th rough ‘the 1980s, with bias sia nities for newcomers. 





_ at the university. In return, Mon- 
- santo gets “exclusive licenses for a 
_ period ofaiime to inventions made 


in connection with Monsanto-sup- 

ported research.” 

EANWHILE, over at the Proc- 
: essing Research Institute 

(PRI) of Carnegie-Mellon Univer- 





sity, “between January, 1972, and 
June, 1975, 26 firms and industrial 


associations paid approximately 
$800,000: to support 34 separate re- 


search projects.” An additional half- 


million dollars came from a Na- 
tional Science Foundation grant. 


Involved in the projects were com- . 


panies such as Exxon, Westing- 
house, DuPon*%; Xerox, Ford and 
Alcoa. Supposedly, the PRI pro- 
gram used the projects as a means 
of involving graduate students in 
problem-oriented research geared to 
industrial needs, and “is not aimed 
at improving productivity in partici- 
pating firms, nor is it addressed to 


any specific market failures.” It 


does, however, demonstrate how in- 
dustry can influence the direction of 
scientific research. 

Ties between industry and aca- 
demia are, in Smith’s and Karlesky’s 
views, still far from strong, but 


“both the industrial and the aca- 


demic sectors have shown a strong 


- desire to rectify their neglect of each 


other in the recent past and to es- 


. tablish better relationships.” One re- 


sult of those better relationships 
could be the shoring up of a portion 
of the scientific research structure 
that seems closest to imminent dan- 
ger. 

According to the study, so-called 


-“second-rank” departments and in- 


stitutions show the greatest signs of 
deterioration and inevitable col- 
lapse: “The realities of modern sci- 
ence—the cost and increasing com- 
plexity of experimental research at 
the frontiers of knowledge—also cre- 
ate strong pressures on the system to 
have fewer departments fully pre- 


_pared to conduct -research of the 


highest development.” 

So what? It could be reasoned 
that a few high-quality departments 
and institutions could avoid redun- 
dancy of effort, provide more effi- 
cient allocation of increasingly-. 
shrinking funds, and eliminate the 
dissipation of badly needed qualified 
personnel. Unfortunately, however, 
such stratification is likely also to 
result in a severe reduction in the 
breadth and scope of scientific -re- 
search. Furthermore, as the number 
of research centers decreases, so 
does the competition between them, 
forcing the nation to rely “on a-nar-. 
row base of dominant centers.” 


{mMITH and Karlesky also fear 
. Y that the concentration of sci- 
entific research into a few “‘domi- 
nant centers” will diminish the role 
of other universities as dissemina- 
tors of knowledge to the public. In- 
cluded within that public -are stu- 
dents who could be deprived of. 
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“exposure to the most creative 


thinking avdilable.” Also, they have 
“no doubt that the cultural life of a 
community could suffer if its higher 
education institutions lacked a re- 
search capability.” But, perhaps 
most important, the broad base of 
inquiry that “has traditionally been 

(Continued on Page 75) 
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With nothing to de except roll around Heaven ail 


day, Our is creating doubt about 
its constancy... and 
reliabil lity as a source of : 


energy for Earth c 


by James Mullaney 


That magnificent life-giving orb 
of day that we fondly call the sun is 


our home star—one whose prodi- 


gious outpouring of energy always 
has been confidently assumed to be 
as constant as the rock of Gibraltar. 
This, despite the fact that many 
stars are known to vary in radiance 
with time, and often rapidly so. 

Each second our sun converts 
some 4.3 million tons of its mass 
into energy equivalent to that of 
millions of hydrogen bombs. -As- 
tronomers and astrophysicists be- 
lieve that this colossal thermonu- 
clear furnace has operated at such a 
rate for most of its five-billion-year 
history and that it can continue to 
do so for a similar Pere into the 
future. 

Recent piserouiene however, 
from a number of quarters now are 
casting serious doubt about the sun’s 
constancy and even its energy 
source. 

Least spectacular of these is a 
gradual 5 percent brightening of the 
‘outer planets Uranus and Neptune 
over the last few’ years, as detected 
photoelectrically at the Lowell Ob- 
servatory in Arizona. 

The sun itself is simply too daz- 
zling for accurate monitoring of its 
luminosity by the direct means used 
on stars. Instead, sunlight reflected 
to us from distant worlds like. Ura- 
nus and Neptune serve as natural 
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monitors on solar activity. After we 
take into account all known intrinsic 
effects from the planets themselves, 


the observed brightness increases 


appear to have their source in the 
sun. 

Another indication that all is not 
well with our sun is the puzzling 
current scarcity of sunspots or solar 
storms on its visiblé&surface. 

These features long have been 
known to vary in numbers over an 
11-year activity cycle (more accu- 
rately, a 22-year magnetic cycle). 
We now are nearing* another sun- 
spot. maximum, expected sometime 
in 1980. 

The trouble is that, with this peak 
no more than three years away, the 
sun should be peppered with spot 
activity—yet few sunspots are to be 
seen! Recent reports from solar ob- 
servers indicate their frequency may 
now be on the increase, but sunspot 
numbers still are considerably be- 


low that expected at this period of 


the cycle. 

A link may also exist between 
the current lack of sunspots and re- 
cent unusual events on the giant 
outer planets of the solar system. 
In addition to the brightening of 


Uranus and Neptune: already men- 


tioned, the planet Saturn is display- 
ing obvious colorations in its nor- 
mally pallid equatorial regions. On 
the other hand, the cloud belt struc- 





ture of Jupiter — had ¢ a “washed-_ 


out” appearance in this apparition, 
and the famous Red Spot has been 
“missing” for more than a year. 

This latter feature is an enormous 
cyclonic storm in the dense Jovian 
atmosphere. Its surface area is 
greater than that of the earth and 
it has a distinct pink to brick-red hue 
most of the time. Known since the 
earliest telescopic observations of 
the planet, the Red Spot has faded 
from view on occasion in the past. 
Observers, however, generally agree 
_ that in at least the last quarter-cen- 
tury it never has been so conspicu- 
ously absent as at present. 

The point here is that the sun is 
an important contributor to the 
driving force behind the “weather” 
on those planets. It is possible that 
unusual events like those cited may 
well originate from changes within 


the sun itself? What sort of changes | 


take place? 

One change, perhaps of greatest 
concern to scientist and layman 
alike, is what an eminent cosmolo- 
gist, Sir Fred Hoyle, has called “one 
of the most baffling problems of 
modern astronomy.” 

This is the unsolved mystery of 
the missing solar neutrinos. 

The neutrino is a massless, un- 
charged subatomic particle that 
‘travels at the speed of light. It inter- 
acts so weakly with ordinary forms 
of matter.that it has been said that 





a neutrino can penetrate a light-year 
of lead! 

It is a foundation-stone of mod- 
ern astrophysics that the sun and 
stars shine by thermonuclear reac- 
tions of one type or another. Most 
common of these in relatively cool 
stars is the well-known “proton- 
proton cycle” (conversion of hydro- 
gen to helium), a necessary by- 


product of which are neutrinos. If, 


as everyone believes, the sun gen- 
erates its energy by this reaction, it 
should be giving off copious quan- 
tities of neutrinos. 

Careful experiments conducted 
by scientists of the Brookhaven Na- 
tional Laboratory for more than a 
decade have failed to find solar 
neutrinos in the expected numbers. 
The heart of their detector is a 100,- 
000-gallon tank of dry-cleaning 
fluid, located nearly a mile below 
ground in a gold mine at’ Lead, in 
South Dakota. This unusual device 
was placed there to shield it from 
cosmic rays and other types of radi- 
ation. Only the undaunted neutrino 
is able to reach its reaction cham- 
ber. 

Although this experiment has, in 


fact, detected neutrinos emitted by 


the sun, their numbers are strikingly 
below what established nuclear the- 
ory predicts should be found. 
This has led to what one author- 
itative source in the field describes 
as “a.deepening scientific crisis.” >» 
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Several possible explanations are 
advanced. for this serious discrep- 


ancy between theory and. observa- 


tion. One is that some basic mis- 
understanding exists in either 
neutrino. physics or our generally 
accepted views about the sun’s in- 
terior. Perhaps too, some hidden 
difficulty resides in the present ex- 
periment itself, though most ob- 
servers consider this to be unlikely. 
Some even have suggested that the 
sun may not be shining by thermo- 
nuclear reactions after ali, but 
rather by some other process, such 
as Helmholtz contraction (an idea 
popular with astronomers a century 


ago). 


Most profound in its implications © 


for life on this planet is the disturb- 
ing possibility that the sun has—at 
least temporarily—turned off its nu- 
clear fires. And should this have in 
fact happened, we would find out 
_ about it first from the neutrinos. 


Most forms of radiation gener-— 


ated within the sun require millions 
of years to move the relatively short 
distance from the core to the sur- 
face. This is because of solar capac- 
ity—scattering, reflection, and other 
types of interaction between matter 
and energy. Once having arrived at 
the sun’s surface, this radiation 
reaches the earth in only eight min- 


utes. In contrast, the unsociable and. 


unimpeded neutrinos require only 
three seconds to reach space from 


the core, then. the same eight min-. 


utes to get here and into the clean- 
ing-fluid trap. Thus, neutrinos 
should allow us to monitor activities 
at the sun’s center now. 

_ Hoyle and others suspect that the 
present level of solar activity may 
be lower than the sun’s long-term 


average and that it could drop off: 


even farther. They speculate that the 
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Ice Age sequence of the past million 
years may be far from over—that the 
most, devastating disturbances still | 
lie ahead. 

Recent climatic studies convinc- 


_ingly show that just a 2 percent de- 


crease in the solar radiation we 
receive would lead to total glacia- 
tion of the earth. Although major 
changes in the sun’s luminosity and. 
energy output seem unlikely to most 
experts in the field, no one can be 
sure it will not happen. 

‘Clearly, the sun is of immense 
importance to mankind—indeed, to 
all life on this planet. That it will 
change is certain. But‘ significant 
change should be billions of years © 
in the future—not now! More and 
more scientists are addressing them- 
selves to the various aspects of the 
problem. They will have to under- 
stand subtle but important links to 
the outer planets: If the sun’s cen- 
tral fires are banked, why have Ura- 
nus and Neptune brightened? How 
much time does it take for a central 
turn-off to show. up on the surface? 
Will it be a cooling of the surface or 
a heating? Ideas of stellar evolution © 
indicate that more radiation results _ 
from a decrease in the hydrogen . 
burning. But these ideas aré based © 
on now conventional theories of 
thermonuclear reactions—reactions 


that are expected to praduce: all 


those neutrinos. And we don’t see 
them. 

What is wrong? | 

The detection of apparent para- 
doxes in nature is an indication that 
we have a gap in our knowledge. of 
physical laws. This present puzzle is 
not really expected to be. the end of 
the world, but, we may hope, the 
beginning of our move in the right 
direction for further understanding 
of our sun and the rest of the uni- 
verse. — i 


Continued from 
inside Front Cover 


Planet Ocean is the new oceanog- 
raphy exhibition out on Virginia 
Key just offshore of midtown 
Miami. Opened early last year, it is 
drawing some- 300,000 visitors an- 

nually—although still not totally 
completed. 

The 100,000-square-foot window- 
less building, ldoking somewhat like 
a cubistic dune among -the coconut 
palms and causarina pines along 
Biscayne Bay, houses several “theme 
areas” that dramatize the history 
and functioning of the oceans. Each 
is presented in three successive 
states, designed for differing levels 


of visitor interest, and employing 


imaginative audiovisual and partic- 
ipatory displays. 

Presented as a sequence—a story— 
_in the approximate order of their 
chronology and relationship in na- 
turé, the seven exhibit areas are: the 
Solar System, the Ocean Reservoir, 
- Birth of the Oceans, the Reservoir 
of Life, the Weather Engine, the 
Restless Sea, and. lastly, Man in the 





Excerpted, with permission, from 
“Planet Ocean,” by Joseph M. Pere- 
ira, in The Orange Disc, magazine 


of the Gulf ‘Companies, July-Au- - 


gust, 1977, 


irik Speyer 
tL the - 
ere 


Sea. Each theme is dramatized in jts 
introductory show—theater presen- 





tations using films and striking au- 


diovisual effects. The visitor then 


exits to an area of ancillary exhibits 


that expand on the particular theme 


in more detailed fashion. 


Planet Ocean’s creator is F. 


Walton Smith, president and. 


founder of the International Ocean- 
ographic Foundation, a nonprofit 
international membership organiza- 
tion that financed and. built the fa- 
cility, with aid from various corpo- 
rations, foundations, and individu- 
als. It operates entirely on admission 
fees and JOF funds. 

Dr. Smith skirts the word “mu- 
seum” in favor of “ocean science 
showplace.” | | 

““We’ve accumulated considerable 


expertise in making entertainment - 


and reaching people in creating 
Planet Ocean,” he notes. “I think 
we have an idea where that thin line 


is between what the average person. 


will listen to and what is pure sci- 


ence.” 

The first theme area, the Solar 
System, illustrates well the mu- 
seum’s concept of trying for a wide 
range of interest levels. The entry 
show, a 14-minute, wide-screen 


movie, is an Academy Award nom- 


inee called “The Unlikely Planet,” 


that deseribes during an exciting 
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space voyage the: solar system and 
earth’s place within it as its unique 


ocean planet. (Produced by the spe- 
cial effects people who worked on 


the film “2001,” this color movie 
has won several international festi- 
val awards apart from its Oscar 
nomination. ) 

“When you leave the film theater, 
_ you walk into the ‘Properties of 
Water’ ancillary ‘area,” explains 
Erik Speyer, Planet Ocean’s execu- 


tive director, who collaborated in © 


the design and supervised creation 


of all shows and exhibits. “Explor-_ 


ing the properties of water are 20 


exhibits, of which 16 involve par- - 
ticipation—pushing buttons, investi- 


gating, feeling, reacting.” 
You enter a black-walled cavern- 
ous hall where. ceiling spotlights 


pool onto individual exhibits, ar-_ 


ranged as islands and along. the 
walls. Graphics and marquee-style 
bulbs draw you past partitions fram- 
ing a curvilinear seven-foot-high 
iceberg. It’s usually covered with 
touching hands—not: all of them 
children’s. Next door, side-by-side 
plastic cylinders hold hundreds of 
Ping-Pong balls that whirl violently 
at your pressbutton demand, up- 
ward in one cylinder, falling in the 
other. A recorded voiceover ex- 
plains this vivid illustration of 
oceanic surface evaporation and 
condensation—and how weather pat- 
terns result. 

Nearby, a marionette-like diver 
doll jauntily seated along the edge of 
a large vat of water dangles his legs 
over the side. Viewed from above 
the water surface, he appears leg- 
less; but through the vat’s side you 
see normal legs, and understand 
about refraction of light through 
water. Fifty other theme-one ancil- 
lary exhibits go on to show how 
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‘make the decisions, 





The‘ ‘ocean science showelsee hasa 
varied roster of graphic exhibits. 


sound transits water, why the ocean 
is blue, what capillary action is, the 
nature. of watery erosion, corrosion, 
ionization, conductivity, and spe- 
cific heat—in sum, all about water as 
a liquid, gas, and solid. 

The whole enterprise seems an es- 
pecially timely combination of edu- 
cation and entertainment distilled 
from years of conceptual planning 
by Dr. Smith. 

“The IOF (International Ocean- 


ographic Foundation) was founded 


in 1953,” he recalls, “with the idea 


that the general public reads a lot of 


exaggerated stuff about the ocean 
with very little objective content. I 
felt it particularly important that 
people be exposed to more authen- 
tic information. It isn’t the scientists 
investigating the environment who 
it’s the Con- 
gress; it’s federal commissions; it’s 
state and local government, some- | 
times pressured by special interest 
groups. 


“So I see it as very important that 
the general public know something 
about the ocean and what it is. Not 
superficial ideas, like the wicked 
shark and brave diver. But the ocean 
as an extraordinarily important en- 
ergy system—the principal source of 


- energy on earth, and therefore a 


vitally important place. Mankind, 
and all living creatures, are after all 
part of this oceanic. energy system. 
We ourselves are devices in which 
energy is transformed, manifesting 
itself as life.” 

Not unexpectedly, the builders of 
. Planet Océan have encountered, in 
translating often erudite natural 
laws into popular-appeal exhibits, 
some offbeat operational—and hu- 
man — impediments. Ping-Pong 
balls, representing molecules of 
water, repeatedly blown about in 
transparent plastic tanks, were 
cracking, and the gas with which the 
balls are charged to maintain firm- 
ness coated the tanks’ clear walls 
with mjlky film. “It took us a while 
to figure out where the coating could 
be coming from in a sealed exhibit,” 
according to Mr. Speyer. 

Then there was the ten-year-old 
mountaineer who joined his en- 
thused dad in scaling theme me 
seven-foot-high iceberg. Happily, 


it’s fortified against such assaults. 


with massive interior copper coils 
that also maintain its frozen mass. 

Theme three’s theater presenta- 
tion, “Birth of the Oceans,” relies on 
special effects in, on, and around the 
five 12-foot screens. The 19-minute 
animated film incorporates strobe 
and wash lights, quadraphonic 
sound and vibration devices within 
the 150-seat theater. 

As volcanoes erupt on screen, 


seats tremble and pulsing crimson 


-lighting flashes on all sides. Viewers 
rate it as an edge-of-the-seat, sus- 


penseful account of the earth’s 


creation and passage through geo- 


logical history up to the climactic 
moment of man’s appearance. 

The ocean as a reservoir of plant 
and animal life, and as both con- 
tributor and recipient of violent cli- 
matic forces, occupies the next three 
themes, still to be completed. Inno- 
vative microscopic film. strips and 
slides offer a glimpse of the fantastic 
geometric shapes and colors of 
plankton surrounding the visitor. — 

Numerous moving models. dem- 


onstrate not so much how sea life 


looks as how it works—how it cycles 
fertilizer into plants, plants into 
food for fish and fish as food for 
man, all to be broken down by bac- 
terial decay to fertilizer again; how 
fish make sounds, and porpoise 


Seven themes emphasize 
idea of energy pathways 
created within the ocean 


... the basis for all forms 
of advanced life. 


sonar works in detecting obstacles 
or food; how a shark detects its prey 
thousands of feet away; and how 


whales, fish, or turtles are able to 


navigate along established migra- 
tory paths. And there’s the role that 
the ocean and ocean life have played 
in producing oil deposits. 

In theme six, you learn how the 
wind system returns energy to the 


-ocean by driving the surface waves 


and currents. This is dramatized by 
a visit to the bridge of a large ship. 
Looking through the wheelhouse 
windows, you see the bow plowing 
through increasingly violent wave 
action. Green solid water breaks 
over the bow. The bridge, poised 
on a mechanical pivot, is rocked to 
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simulate pitching movement of the 
ship, introducing the Restless Sea: 
The associated areas explain the 
forces of waves, currents, and tides, 
all of which help to prevent the 
oceans from becoming stagnant, 
. lifeless ponds. 
_ The section on energy from the 
sea explains. why the ocean is the 
-earth’s greatest solar energy reser- 
voir, and how the ocean has chan- 
neled solar energy to create all 
earthly life and other energy forms. 

“The energy of solar radiation is 
a sufficient, steady income for man, 
if properly harnessed,” notes Dr. 
Smith. “Coal and. oil are not con- 
tinuous . . . they are part of the con- 
tinuous solar energy that millions of 
years ago was trappéd by plants, 
fossilized, and stored—a bank de- 
posit now being spent at a reckless 
pace. Solar energy falling on land 
is very thin,-so it’s much more ex- 
pensive at the moment to trap than 
to drill for oil and mine coal. In the 
ocean, solar energy is concentrated 
in the form of heat. The surface 
temperature is many degrees higher 
than, say, 1,500 feet below. This 
represents a concentration of heat— 
or energy—that, per unit area, is 25 
times greater than solar heat on 
land, even in the hottest climates. 
These are the sorts of things we want 
people to know about.” 

Summing up, he explains: “We 
keep the idea of energy throughout 
as the central motif of our. seven- 
theme story line. Not many people 
have been presented with the idea 
of how closely tied all the systems 
are—this fantastic web of energy 
pathways created within the ocean 
and kept alive by it, the basic pre- 
requisite for the appearance and 
evolution of advanced forms of life 
over our entire planet.” i 
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ay geet ties, 


by Joseph E. Brown 


One blustery day last December, 


the timeworn, trouble-prone, 
-30,000-ton tanker Argo Merchant 


plowed ‘onto a shoal east of Nan- 


tucket Island. Pounded mercilessly 





by heavy waves, the vessel. broké in ' 
two, spilling an estimated 7,600,000 | 


gallons of crude oil into the sea. 


Although the tanker’s 38 officers 
and crewmen were rescued un- 
harmed, the potential environmental 
threat of her spewing cargo was, 


and continues to be, catastrophic. . 


Carried by wind-driven currents, 
the oil soon was. observed to be 
spreading over a section ofthe At- 
lantic 50 miles wide and 150 miles 
long> In a few ‘days, it neared 
Georges Bank, site of a major fish- 
ery that provides jobs for 30,000 
people, and home of the great 
humpback whale, gray seals, shell- 
fish, and many other organisms.. 
Working day and night, harried 
cleanup crews could not check the 
advancing oil slick, which contrary 
to early fears, did not sink but two 
months later instead congealed into 


tar balls. Carried by the mighty Gulf 
Stream, the tar balls began seeking 
new targets thousands of miles 


away, in Iceland, perhaps, or the 
Azores: No one knows when the 
Argo Merchant oil will dissipate; 


some scientists fear that, like the 


storied Flying Dutchman, it may 


wander ghostlike around the Atlan- 


tic for years. 


Oil contains substances that are 
highly and lastingly toxic. Added 
suddenly to existing stresses in the 
ocean, it can literally sterilize. Un- 
seen by surface observers, it can 
change the composition of aquatic 
communities, imperil the ability of 
‘certain organisms to survive, inter- 
fere with vital life processes that 
affect behavior. 

Floating oil destroys phytoplank- 
ton, the primitive plant life that gen- 
erates most of the earth’s oxygen. 
“Destroy phytoplankton,” explains 
Professor Jacques Piccard, the noted 
deep sea explorer, “and the entire 





marine cycle is fatally disrupted.” . 


Oil. distillates such as kerosene 
and gasoline are as hazardous in the 
sea; instead of floating, they sink 
rapidly to the bottom, killing as they 
go. 

For all their potential destruc- 
tiveness, however, tanker spills and 
offshore accidents account for only 
a fraction of the oil and other haz- 
ardous. materials that each year run 


up staggering cleanup bills, befoul. 


our harbors, bays, estuaries and 

oceans, waste precious natural re- 
sources, and threaten human health 
and safety. 

According to a study by the Aca- 
demy of Sciences, tanker accidents 
(as opposed to intentional—and il- 
legal—bilge cleaning, de-ballasting, 
and tank pumping) in fact account 
for only 4 percent of the 50 million 
barrels of oil introduced into U.S. 
waters each year. Spills from off- 


PN git gore 


_ 


shore platforms add up to an even 
smaller fraction: 2 percent; of the 
thousands of wells drilled off our 
coasts since the 1940’s, only four 
blowouts were classified as “major.” 

By far, the majority of pollution— 
more than 90 percent—originates 
from sources that never make head- 
lines. Sea floors naturally seep oil, 
oozing -unchecked for eons, ac- 
counting for some 10 percent of 
“spilled” oil. River runoffs contrib- 
ute another one-quarter. Municipal 
waste, industrial discharges, and 
rain-borne materials add 10 percent 


- each. 


It is the accumulated total of these 
“drip by drip” pollutants, added to 
the 13,000 accidental (and mostly 
preventable) spills big and small 
each year, that creates such stagger- 
ing problems. 


Economic Nightmare 

For ‘instance, nearly 20,000 oil 
and gas wells are at work off Ameri- 
can coasts, and an estimated 3800 
oil tankers of 6000-ton displacement 
or larger are in worldwide service. 
Hundreds of additional wells will be 
needed when U.S. offshore produc- 
tion pulls into high gear, and tank- 
ers, accounting for fully 42 percent 
of the Free World’s total gross cargo 
tonnage, are becoming both larger 
and more numerous. 

On a dollar basis, the unchecked 
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increase in oil spills is an economic 
nightmare. A single 500 ,000-gallon 
spill last June involving a barge acci- 
dent in the St. Lawrence River is 
typical: it cost no less than $8 mil- 


lion to clean up. Some spills run up. 


bills of $1,100 per barrel lost. And 
even these figures may not begin to 
reflect the true cost of oil spills. 
Using a computer model, a British 
Petroleum ‘scientist recently sug- 
gested that when ail costs are added 
in—“third party” liability awards, 
indirect environmental loss, for’ in- 
stance—cleaning up men’s pollution 
actually may amount to 100 times 
the value of petroleum lost. 

Given the seriousness of the prob- 
lem, what is being done about it? At 
this point, many projects and de- 
vices are being used to help prevent, 
contain, and clean up spills. 

While only the most optimistic 
environmentalist would suggest that 
zero risk can be achieved as long as 
oil production and transport in- 
creasingly involve the seas, a spate 
of laws since Torrey Canyon have 
aimed at punishing spill violators, 
improving safety equipment, and 
enlisting international cooperation. 


Electronic Watchdogs 


Cornerstone of those new laws is 
the Water Quality Improvement Act 
of 1970, which makes it illegal to 
_ discharge oil in American waters. 


Even a Sunday pleasure yachtsman 


technically risks $5000 worth of 
fines if he so much as pumps a quart 
of oily bilge water into a navigable 
waterway. The Coast Guard admits 
its current manpower of 44,000 is 
stretched too thinly to bag all but 
the biggest game. 

At the same time, a whole armory 
of electronic devices has been de- 
veloped to keep watch on increasing 
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oil traffic, to detect accidents early, - 
and to facilitate cleanups when they 
occur. A Massachusetts firm has de- ° 
signed a monitor, operating on an 
infrared principle, that can detect 


spills or leaks as smallas one part per 


million, without sampling, +testing, 
or water contact. Employed by both 
refineries and aboard tankers, the 
gadget triggers a noisy alarm if oil 
is detected. 

With a memory bank cataloging 
data on more than 900 chemical 
compounds, the Environmental Pro- 
tection Agency (EPA) uses a com- 
puter retrieval file to provide im- 
mediate information on how. 
reported spills can be most effi- © 
ciently handled. “The information,” 
explains Jean Wright, director of the 
agency’s Oil and Hazardous Ma- 
terials Technical Assistance System 
(OHM-TADS), “has been carefully 
compiled from scientific literature. 
Even applied substances of un- 
known material can be identified. 
Give us the color, odor, and density, 
and chances are that within 15 min- 
utes OHM-TADS’s computer will 
suggest several cleanup candidates.” 

Coast Guardsmen are as optimis- 
tic over a spill surveillance system 
as sophisticated; abbreviated AOSS 
(for Airborne Oil Surveillance Sys- 
tem) it uses such Space Age gad- 
getry as side-looking radar and TV 
scanners to monitor oil tanker traf- 
fic and other potential sources of 
spills. Recently concluding its evalu- 
ation tests, AOSS first proved its 
worth in 1975 when, beamed down 
from a patrol plane flying off the 
California coast, it fingered a tanker 
clandestinely discharging oil. Re- 
sult: a $4000 civil penalty assessed 
against the offending shipping com- 
pany. 

Some spills are not spotted, how- 
ever, until the culprit is miles away. 





To better identify them, the Coast 


Guard is enlarging its forensic “oil 
fingerprint file,” a sort of computer- 
ized detective bureau that classifies 
and “banks” several hundred types 
of oily substances. Matching sam- 


ples from the data bank with those. 


picked up from a “mystery spill,” 


the Coast Guard often can track 
down the source weeks later. In 
1975, for instance, the source of a 
spill in the Florida Keys (which cost 
$367,000 and 24 days to clean up) 
was traced to a bilge-flushing tanker 
that had passed by many days earl- 
ler. > 
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And by next year EPA expects to 
be monitoring spills from a posi- 
tion even more literally “far out”— 
the space-orbiting Nimbus satellite. 


_ Preventable Problem 


Obviously, small spills in pro- 
tected areas can be controlled more. 
easily than large ones in the open 
sea. In shallow water, a dam of 
baled hay or a hastily-rigged, chick- 
enwire fence impregnated with cot- 
ton often may do the trick. But in ize soll 
the ocean, and in spill areas where | Gieantp: 
cleanup crews face the harshest | Mey are ty 
whimsies of nature, the challenge 
can be overpowering. Aware of this, 
a New England shipbuilder offers a 
fleet of vessels tailored for this spe- 
cific task; they range in size up to a 
110-foot self-propelled ship whose 
Whale-like mouth can gobble up and 
store 1100 gallons of oil per minute 
up to a capacity of 35,000 gallons. 
All told, the cleanup equipment 
owned by the oil industry and its co- 
ops-amounts to an inventory invest- 
ment exceeding $14 million, and it’s 
increasing steadily. 

Can oil spills ever be stopped? 
“Unfortunately,” comments Coast 
Guard Admiral Owen. W. Silber, 
with realistic candor, “there is no 
way to totally prevent oil spills.” As 
long as we rely upon fossil fuels in 
ever greater quantities, such predic- 
tions. will hold true. Equally sad is 
the fact that most could be pre- 
vented. The Torrey Canyon disaster 
has been blamed on the captain’s 
bad gamble to reach port via.a dan- 
gerous shortcut and thus save 
$30,000 in operating costs. And the 
Argo Merchant’s watery death 
might never have occurred had her 
navigation instruments been in 
working order and her navigation 
charts up to date. : = 
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SCI/DI BOOK BONUS - 


_ Anextraordinary, dramatic glimpse of our biological 
cosmos...This ‘natural history of the cell’ probes . 
at the very heart of our existence. ..the smallest of 


living 
things: 





THE CENTER OF LIFE 





by L. L. Larison Cudmore 


Au cell biologists are condemned 
to suffer from an incurable secret 
sorrow: the size of the objects of 
their passion. Almost anyone with 
‘an ‘obsession can share it with some- 
one else. A numismatist easily lifts 
his gold, silver, or bronze inamorata 
from felt-lined mahogany drawers. 
Even an astronomer needs but a 


clear night to display: his prized and - 


flaming gems. But those of us en- 
amored of the cell must resign our- 
selves to the perverse, lonely fasci- 
nation of a human being for things 
invisible to the naked human eye. 
“Never can we easily extend the invi- 
tation, “Let us go then, you and 
| arte 

Some cells are scent visible— 
the egg of an ostrich, of a hen or 
puffin. But -we cell biologists see 
these the way anyone would, as a 
large globe of yellow yolk sur- 
rounded by a transparent glutinous 
_ mass; interesting only by virtue of 
their behavior in souffié or omelet. 
We are happy to leave those partic- 
ular cells to medieval painters or 
any others who love the transpar- 
ency and staying power of egg tem- 
pera. For us a hen’s egg is a deli- 
cious, marvelously packaged, but 


_ Excerpted ‘by permission. of 
Quadrangle/The New York Times 


_ Book Company from The Center of 


Life by L. L. Larison Cudmore. 
Copyright © 1977 by L. L. Larison 
Cudmore. 


essentially boring cell, with no re- 


-semblance to those miniature ba- 


roque houses we have visited, the 
ohes so sterilely and forbiddingly 
dubbed “the basic unit of life.” Our 
cells—the ones we love—are reposi- 


tories of such fantastic architectural 


flights; pleasure domes beyond even 
the most -opiated dream of Cole- 
ridge, a Xanadu percolating with 
the directed chaos. of those hundreds 
of thousands of simultaneous chem- 


ical reactions that are life. 


aa) a 
Every living thing is made of 


cells, and everything a living thing 


does is done by the cells that make 
it up. That is the truth and there are 
no exceptions; one reliable, un- 
changing fact in a changing world | 
twenty-seven years after midcen- 
tury. These dictatorial cells have to- 
tal control, even of our bodies, those 
of such a superior creature as Homo 
sapiens sapiens the wisest of the 
wise, a sentient, cognitive creature 
of supposedly independent will. Yet 
we don’t make a move but that some 
group of the sixty thousand billion 
cells in our body makes its) move 
first. Cells let us walk, talk, think, 
make love, and realize the bath wa- 
ter is getting cold. Cells that can 
translate light into electrical im- 
pulses let us see where the taps are; 
then we need more cells to turn on 


more hot water—nerve cells, muscle 


cells, and a biochemistry of which 
only cells are capable. — > 
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Unbelievable, unsettling and 
sometimes unexplained things are 
going on inside our bodies. And the 
, beginning of all of this is a single 
cell, a fertilized egg. Frantically 
swimming sperm meets lonely await- 
ing egg. They fuse. The egg gives a 
small, swift shiver, a slight electrical 
frisson. A wave of electrical charge 
sweeps over its surface. A tiny thun- 


derbolt and shazam! a new organ- 


ism begins. All that organism can 
ever be is no more than can be car- 
ried in this pinpoint-sized fragment 
of jelly. This is spectacular: the start 
of everything is simply this single 
cell splitting in half and then in half 
again. And again. One cell becomes 


two cells, then four cells, eight, and — 


ultimately two thousand billion cells. 
No longer just cells, but a child with 
hair, fingernails, a heart, hair, and 
stomach. This isn’t solved yet, how 
a single cell gets to be such a won- 
derful thing as a baby mammal. Nor 
do we know how from that mere 
cell beginning we get both red blood 
cells and nerve cells. Cells firmly be- 
lieve that form should follow func- 
tion, and one fertilized egg gives us 
the blood cell, a plump, thin-walled 

jelly donut of a cell, a sack of hemo- 
globin pushed around the body from 
lungs to heart and back again, and 
the flat star-shaped nerve cells, ra- 
diating as many as 60,000 electronic 
connectors. 

They look different and they do 
different things: the red blood cells 
run their course, endlessly, deliver- 
ing oxygen and taking away carbon 
dioxide, the waste product of. life, 
to dump it in the lungs; the nerve 
cells are delicate transmitters and 
filters in a complex electronic cir- 
cuit. But nerves and blood cells are 
only superficially different. Nerve 
cells, red blood cells, skin cells, or 
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| sperm, like the colonel’s lady and 


Judy O’Grady are sisters under all 
their differing skins. They share the 
same-structures and the same chem- 
istry. 


I; "Ss not quite as simple as saying, 
“See one cell and you’ve seen them 
all.” Actually you have to see two 
cells to have seen them all. The 
world is divided into haves and have- 
nots even in celldom. Ali living 
things are made up of either of just 
two kinds of cells: those that have 
a nucleus and Os that haven’t. 





“, ».» It has to be three lacelike 
fretted glass domes, one inside an- 
other like the ivory follies that are the 
pride of Oriental ivory carvers. ‘is (Mag- 
nified 950 times.) 





Everyone—haves and have-nots— 
carries their hereditary information 
in DNA: two extremely long strands 
of it, wrapped around each other 
in a double helix. This is the reposi- 
tory of all of the knowledge a cell 
has; an encyclopedia.and guide of 
what to do in all situations, possible 
and impossible; which molecules to 
make and use, which conditions to 
seek, which to avoid, how to move 
... how to survive. All living things 
need their instruction manual (even 
nonliving things like viruses) and 
that is all they need, carried in one 
very small suitcase. If they needed 


to, twenty-five furtive cells could 
hide under this period. The blue- 
prints for the construction of one 
human being requires only a meter 
of DNA and one tiny cell. That’s all. 
It’s comforting to know that even 
Mozart started out this way. 
Ooo 

Life has been going on for at least 
three and a half billion years, be- 
ginning as something very like a 


single prokaryotic cell. Since then it 


has been shaped and sculpted over 
and over, into roses and giraffes and 
fleas, but it seems that one general 
principle has always been followed. 
The evolution of cell societies paral- 
lels that of -human societies: there 
has been a constant movement to- 
ward specialization of the members 
of the society. Increasingly, totally 
competent and independent individ- 
uals have become associated into 
complicated collections of special- 
ized members. In the beginning, one 
member could do everything: make 
weapons, catch food, digest it, get 
rid of wastes, move around, build 
houses, engage in sexual activities 
straightforward or bizarre. Once 
they enter their societies, the mem- 
bers—whether cell or person—tend to 
- become specialized, performing only 
one of the many tasks performed by 
the whole of which they are part 
(all of course retaining the right to 
reproduce). 
ie a 

_ With further, evolution, we be- 
came more and more specialized; 

now an organism needs thousands 
or millions of cells to do all it has to 
do, and each cell has little indepen- 
dence. It can perform only one task 
and cannot survive outside of the 
total organism. Nor can it adapt to 
new tasks; a kidney cell can never— 
even. in an emergency—take over as 
a heart cell or as a muscle cell. Sim- 


> 





ilarly, in human societies, although 
each of us stubbornly retains the 
right to do his or her own reproduc- 
ing, we don’t need to kill our food, 


make weapons, or get rid of our 


wastes. The local supermarket, the 
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Pentagon, and the department of 


sanitation are there instead. Not too 


many of us could do all of the.neces- 
sary things on our own. At one time 
we could. And at one time, about 
600. million years ago, just a.single 
cell could make weapons, . catch 
food, digest it, get rid of wastes, 
move around, build houses, engage 
in sexual. activity .. 
O o ay 


W.: are made of cells. And of 
stars. The universe outside of us has 
made the universe inside us. Those 
atoms created in fusion and fission 
at the beginning of it all went their 
ways and scattered themselves 
through the universe. Some ended 
up in that large molten ball careen- 
ing through space in a complexity of 
spins—our planet earth circling on 
its own axis and around a star that 
makes its own spiral through a gal- 


axy again whirlin; g. In this Ptolemaic 


set of dizzying cycles and epicycles, 
protons became neutrons became 


electrons and then hydrogen and 


helium, then nitrogen, oxygen, and 
carbon; finally captured 'in the cool- 


ing mass a nascent life-supporting 


planet. Since atoms never die (well, 
hardly ever), those that were in at 


the creation—whether it was a big 
bang or just a smaller bang some- 


where out in the suburbs ofa con- 
stantly renewing steady-state uni- 


verse—are still around. From the 
atoms that took up residence in a hot 


and gassy mass orbiting around a 


‘star of plus 4.8 magnitude, later 


cooling to become our home, from 
these atoms are we made and all 
things on the earth, those that crawl 
on the land, swim in the sea, and fly 
in the air, etc. 

(a Be 
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We know our genes. dea: f change. 
very rapidly. It is more than 30 mil- 
lion years since we bid genetic adieu 
to the hairy apelike ancestor we 
shared with the orangutan and the — 
gorilla; and 15 million years has 
passed since we started off along our 
own peculiar evolutionary trail and 
left the chimpanzee to take its own 
turning. Yet in all that time and with 


all.those apparent changes, our 


genes have themselves changed very 
little. Our genes are only one ‘per- 
cent different from a chimpanzee’s. 
All ofthe other. sequences of DNA 
that make our genes we share: with | 


that amusing but disturbing ape, 


Pan troglodytus. The difference be- 
tween a human being. and a chim- 
panzee lies within that relatively — 
meager portion of DNA that we 
don’t share. We have exactly the 
same genes for hemoglobin as chim- 
panzees do, those molecules don’t — 
differ by so much as an amino 
acid, so our human. hemoglobin 


genes cannot be more than a DNA 





“nt the. center of the. Lychnos- 
phaera regina, one of the elegant 
amoeba architects. | have the suspi- 
cion that we’re not the innovators we 
think we are, we’re merely the repeat-. - 
ers. It took us an embarrassing three 
to five million years to develop the 
architecture the amoebas have had 
for a few billion. . 








base different from chimpanzee he- 
~ moglobin genes. We are two amino 
acids different from the gorilla in 
terms of hemoglobin, even though 
we left them behind at least 30 mil- 
‘lion years ago. Our blood types— 
A, B, O and AB—are shared with 
chimpanzees, orangutans and- gib- 
bons, but not with baboons or pig- 
tailed macaques, which should be 
comforting. (Gorillas all have type 
B blood.)*So, only one percent of 
our genes seem to be uniquely our 
own. And of the remainder, that we 
share with our fellow primates, what 
percentage is uniquely ours as pri- 
mates, picked up since we evolved 
from: the tree-shrew, sharp of tooth 
and temper, who gave us all our 
thumbs and Brains? How far back 
does our time machine go? What 
kind of traits would appear if we 
could turn on again these turned-off 
‘genes? 
ood 

7 . We might still have the genes 
to “fly. Those reptilian archosaur 
genes that taught the vanished 
pterodactyl to fly and gave wings to 
the eminently successful birds. 
These archosaur genes may even 
have given flight information to our 
cousins, the bats. Will we end up 
‘flying? After all, flight seems to be 
the end point of evolution; most in- 
sect species fly, and those flying rep- 
tiles, the birds, fill our skies; 
among mammals, only rodents out- 
number the flying bats... . It may 
be-thg#/we can turn our nuclear time 
ie on in the future and learn 
to fly; among the at least 800,000 
unused genes we have, there may be 
flight. Birds. and mammals came 
from the same reptilian ancestor 
somewhere along the way. Bats may 
have just renewed the flight capac- 


ity; they just turned on their archo- 
saur genes that gave them light 


bones, small size, and weird fingers. 
The Icarus myth that fascinates us 


sO may really be in our genes, not. 


just in the imagination of an ancient 
storyteller. Flight is beloved and en- 
vied by almost every human being, 
an integral part of our myths, 


dreams, and religions. Our flight 


fantasies could just be our old archo- 
saur genes, repressed at the moment, 
but still nudging our unconscious, 
nibbling barely at our conscious- 
ness. ood 

Enzymes make things happen. 
Madison Avenue has promised us 
that so many products will do that: 


_a toothpaste, a sleek shining auto- 


mobile, a whiskey, a shampoo. But 
Madison Avenue does not love the 
truth, and often we follow their ad- 


“vice only to be disappointed. En- 


zymes will never disappoint us; they 
always deliver. They do make things 
happen, causing crucial reactions 
and interactions. Nothing at all can 
happen in our cells without the cata- 
lytic presence of one or more en- 
zymes. Oh, those enzymes. Once 


upon a midnight dreary, a student 


of mine (then an art history major, 
now a goldsmith) burst into my lab- 
oratory, breathless from running the 
mile or so from his dormitory room. 
While pondering weak and weary 
over his Natural Sciences 5, he had 
experienced a true James Joyce 
“epiphany”; he had the transcen- 


dent realization that, toiling away 


from him, unknown, unloved, and 
unsung, were thousands—hundreds 


of thousands, even—of enzymes. He 


was truly transported. Not everyone 


can easily achieve such a nirvanic . 


state of enzymic appreciation. We 
might try. We have nothing to lose. 
Establishing a mystical oneness with 
our enzymes would no doubt expand 
our consciousness immeasurably. 
And they don’t ask for money. » 
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Plants cannot do a lot of things. 
They cannot play tennis, go for a 
walk, or scratch. themselves, but 
they do have the one absolutely 
spectacular trick never found in the 
animal repertoire: they can eat the 
sun. They transform the energy of 
sunlight into carbohydrates and thus 
get all of the energy they need or 
want. Free and forever. Not only 
are we made of stars, but we end up 
eating a star, too. Funny how things 
come ’round. Whenever we eat a 
plant (or an animal that has eaten 
a plant), we link up to a long, direct 
chain beginning in the sun and end- 
ing in some movement, mental or 
physical, that we make. 

ee Soe ae 


There may be a masochistic streak 


in some scientists (or to be more 
kind the same streak,. whatever it 
was, that drove men after questing 
beasts or Holy Grails), for it is a 
cold, hard fact that we will never 
find out for sure how the first cell 
arrived on the scene. Knowing that 
we can never know doesn’t seem to 
stop them from trying to figure it all 
out, though they don’t have a jelly- 
fish’s chance. | 
OOO 


A cell always leaves the same first 
impression. It is incredibly crowded 
in there; a welter of structures 
crammed together like rush-hour 
riders in Tokyo or New York sub- 
ways, with no apparent breathing 
space. But each of the structures is 
separate, partitioned off by a mem- 
brane boundary. And each has an 


exotic name worthy of a Russian 


countess or a Balkan intriguer, ex- 
cept for. the nucleus. Despite its 
comparatively prosaic name, like 
the unassuming nanny who turns 
out to be the head of the espionage 
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network, the nucleus is the structu- 
ral and actual center of the cell. 
Ood 

Evolution is a hard, inescapable 
mistress. There is just no room for 
compassion or good sportsmanship. 
Too many organisms are born, so, 
quite simply, a lot of them are going 
to have to die because there isn’t 
enough food and space to go around. 
You can be beautiful, fast, strong; 
but it might not matter. Théenly 
thing that does matter is whether 
you leave more children carrying 
your genes than the next person 
leaves. It’s true whether you’re a 
prince, a frog, or an American elm. 
Evolution is a future phenomenon. 
Are your genes going to be iin the 
next, generation? That is all that 
counts. a 


- SoilD Profile 


To Relieve the Laboratory's _ 
‘Fierce Tensions': Add @ }¥ 


At 5, she read an encyclopedia 
from Aachen to zygote, having 
learned to read. at 3. 

At 9, her career in science was 
underway with an investigation of 
the death of a stray gopher. . 

In high school, she avoided 
physics and found biology a bore. 

In college (UCLA), she began a 
pre-med course of study because 
it would be chic to be a.doctor. 

But in a sophomore class in 
«genetics, Lorraine Lee Larison 


“All the facts dressed up 


with a glittering style that 


cheers the reader as though 
it were sparkling wine." 
— Isaac Asimov. 


stumbled into a life’s work as a 
molecular biologist. Researcher 
and professor (most recently at 
the University of Massachusetts, 
Boston), she has transmogrified 
into an author known as L. L. Lari- 
son Cudmore; excerpts from her 
first book, The Center of Life, are 
published on adjoining pages of 
this issue of Science Digest. 

‘The book, written in six weeks 
“after | thought about it for a 
year,” will be followed by a text- 
book in genetics “for the liberal- 
arts student who hates science.” 
Previously, she has published in 
American Scientist, and was rep- 
resented in the Proceedings of 
the National Academy of.Sciences 
as a co-contributor.as long.ago as 





1959, when she was still an under- 
graduate who had “‘happened”’ to 
solve a classic problem in proto- 
zoan genetics. (The model was 
paramecium bursaria, and the rid- 
die was genetic control of four 
sexes (answer: by two different 
genes). Additionally, she found 
that some are homosexual. 

That was the turning point; next 
came several years of graduate 
study, through the Ph.D., at Yale. 
There, she says now, women Can- 


- didates first were weeded to the 


top 10 percent academically, and 
then “the most attractive” of the 
survivors were picked. Of herself, 
she suspects that her appearance 
has given her ‘‘a slight edge,” and 
in-any event, as her career devel- 
oped, she feels ‘Il got a gentler 
dealing with, because | am a 
woman.” In academic laborato- 
ries, she believes, women can ad- 
vance on the basis of good work 
to a degree “not necessarily true: 
in the business world.” | 
As ascientist, “I got confidence 
because | was nurtured by male 
scientists, -fairly and gently.” A 
female/male mix in a working sit- 
uation is healthy, she considers, 
in terms of productivity. Male sci- 
entists, she thinks, tend to like to 
have women working beside 
them, in that the ‘fierce tension” 
of a laboratory is lessened, anda 
“more rounded viewpoint” is pos- 
sible because women offer ‘‘a dif- 


- ferent approach” to many prob- 
> 


lems. 
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Lorraine Cudmore suggests ; 


that hormonal makeup is a root 


cause of variations in drive and 
energy that differentiate the 


sexes: “To. produce the same 
amount of energy as a: man, a 
woman must drive herself more.” 

The impression that most 
people retain of science from 
- childhood reading matter, in her 
opinion, -is that it requires aggres- 
siveness and competitiveness. 
And women are not encouraged in 
-competitive qualities, and “tend 
to shy away from winning.” Sci- 
ence, she found, lacks role mod- 


-els for women to follow, but her. 


own career decision was. made 
“after | saw how much fun it is.” 
From the book, recounting “a 
sad memory” from a summer 
symposium: . 
“There ... | first realized the 
cheerless, sterile fate of many a 
woman scientist. | roomed for one 
night with another. female biolo- 
gist, a few years older but simi+ 


larly unmarried. Apropos of noth- 


ing, this woman began to bewail 


her single state, and with saddest. 
have ever heard, she: 


mirth © | 
quoted one of her colleagues who 
had assured her, quite cruelly, 
that women scientists were like 
the cells of a multicellular orga- 
nism: once they had specialized, 
they did not reproduce...” 
Though Lorraine Larison since 
has married and become Mrs. 
Cudmore (wife of an inventor), she 
recognizes a tendency for women 
scientists not to marry, or, being 
married, to divorce. The cause, 
she believes, probably is that 
‘You get surer of yourself, you get 
very picky, you Can support your- 
self, you have your own ideas, and 
you’re not so easily satisfied.” 
And, married, women scientists 
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j ay Earison Cudmore: “We are basi- - 
cally the prisoners of our cells, and I - 
find it pleasingly paradoxical (if some- 
what demeaning) to bein the thrall Of i: 
something that small and mindless. we 
can be more than our cells together 


” 


tend to be childless or, having 


‘children, to have.a focus in which 


children are not ‘the center of 
life.’ ’’ (The coincidence of phras- 
ing appears to be-unintended.) 

Of her own writing, whether in 
65,000: words on the cell or in a 
genetics text, ‘I happen to like my 
style,” which she accurately re- 
gards .as distinguished by a “‘lit- 
erary playfulness.” With Venus 
2H pencils, she attacks yellow 
legal pads enthusiastically, then 
on the succeeding afternoon 
types up the result. As a variation 
on the theme,-she finds this al- 


“most as rewarding as she found 


“the epitome of molecular biology 
research,” where “you never see 
what you’re working: with, and 
never see .the results exept 
through a computer.” 

‘When you publish,” she re- 
flects, “it doesn’t matter what you 
look like.” 


Communications | 
Satellites: How 
Your Voice (or TV 
Show) Is Routed | 
Geosynchronously 


by J. Kelly Beatty 


An ariist’s concept of Intelsat IV. 





Imagine for a moment that you 
have just picked up the telephone to 
calla friend living in England. After 
dialing the number, you wait a few 
seconds and perhaps hear a distant 
click or two before his phone starts 
ringing. He says “Hello,” and after 
a few minutes’ conversation, you ex- 
change goodbyes and-hang up. 

Neither of you may realize it, but 
your call probably has been routed 
through a sophisticated communica- 
tions satellite circling high above 
the earth. 

Usually called Comsats, these. 
electronic switchboards-in-the-sky. 


_ are being used increasingly to relay 
long-distance telephone, television, 


and other transmissions around the. 


_world.: (“Comsat” is a registered 


trademark of the Comnmunications 
Satellite Corp.; it is not a.generic 
term or acronym meaning (“com- 
munications _ satellite.”) Comsats 


‘were employed in two of every 


three transatlantic telephone calls 


last year, and they constituted 13. of 


- the 19 payloads launched by NASA. 
To understand the explosive surge 
of space-linked telecommunications, 


‘merely look at the cost advantages: 


- of satellites over conventional trans- 
-mission methods: At present six un- 
“dersea cables link North America — 


:and Europe. The most recent of 
these cost $191 million and can ac- - 
.commodate about 4000 telephone - 
' circuits. Yet a modern Comsat costs 
roughly $50 million- (half of which 
pays for the launching), and it can 


often handle more than one: and 


one-half times as many calls. 


A new. generation of spacecraft, 
now being tested, can transmit tv 





Adapted, with permission, from 


: an article in Sky and Telescope, July 


1977. Copyright © Sky Publishing 
Corp’; | 977. 
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- programs directly to small portable 
antennas, an advantage particularly 
useful in remote areas where outside 
contact is infrequent. 

Echo .I, launched in 1960, was 
the first true communications satel- 
lite, and a second, larger: Echo was 
orbited in 1964. Their reflective sur- 
faces allowed powerful microwave 
signals to be bounced back and forth 
between ground stations. Satellites 
of the Echo type are called passive 


repeaters, because they do not am- | 
plify the signal but merely reflect it. 


Their effectiveness is limited by 
_ large size and the impractically pow- 
erful equipment required to send 
and receive messages. 

The true value of communication 
satellites Was tested in 1962, when 
Telstar 1 was placed in orbit for Bell 
Telephone. Telstar was an active re- 
peater, amplifying and retransmit- 
ting as many as 60 two-way conver- 
sations at one time. 

But this technology still was lim- 


ited by low-altitude orbits, which 


put the spacecraft within view of 
ground stations for only-short pe- 
riods of time. The problem was 
solved by a scheme first suggested 
by Arthur C. Clarke in the October, 
1945; issue of Wireless World: 

“It will be observed that one or- 
bit, with a radius of 42,000 km., has 
a period of exactly 24 hours. A body 
in such an orbit, if.its plane coin- 
cided with that of the earth’s equa- 
tor, would revolve with the earth 
and would thus be stationary above 
the same spot on the planet. It 
would remain fixed in the sky of a 
whole hemisphere and unlike all 
other heavenly bodies would neither 
rise nor set.... | 

“Let us now suppose that a sta- 
tion were built in this orbit. It could 
be provided with receivers and 
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transmitting equipment . . . and 
could act as a repeater to relay 
transmissions between any two 


-points on the hemisphere beneath, 


using any frequency which will © 
penetrate the ionosphere.” 

Prophetically, Clarke had de- 
scribed the use of. geosynchronous 
orbits for communications space- 
craft. Eighteen years later; Syncom 
2. became the first satellite to.operate , 
from such an orbit. Geosynchro- 
nous satellites are now the industry 
standard. 

By the mid- 1960’s, solar-cell and 
mircro-circuit technology had ad- 
vanced enough to allow commercial. 
interests to develop their own space- 
craft. From time to time, however, 
NASA has tested. experimental 
hardware that corporate users were — 
unwilling to place in operating sys- 


- tems. Most of these tests have been 


conducted aboard NASA’s Applica- 
tions Technology Satellites (ATS). 
The first was launched in 1967. 

The Soviet government now is de- 
veloping a new class of geosynchro- 
nous satellites called Stationars, 
with more powerful electronics and 
a three-axis stabilization system. 
Perhaps a dozen of these advanced 
spacecraft will operate through 
1990. Dozens of general- and -spe- 
cial-purpose satellites have been de- 
veloped or purchased by other 
groups. 

Communications satellites vary 
Widely in size, capacity, and pur- 
pose, so description of a “typical” 
operation must be generalized. One 
versatile spacecraft is the Intelsat 
IVA, whose basic design has been 
adapted to a number of other satel- 
lites. (One version, called Comstar, 
can handle 14,000 calls at once!) 

Once in ‘its prescribed position 
over the earth, the spacecraft is 
ready to go to work. Since. a geo- 


~ 


5 





Operations Center where 
the entire global system 
is constantly monitored. 


Intelsai IV-A is 
readied for service. 


synchronous satellite always appears - 


to be in the same location, a ground- 
station antenna need only be painted 
once, These stations are owned by 
the International Telecommunica- 


“tions Satellite Consortium (Intelsat) 


member nations. (Intelsat is by far 


the most extensive satellite system, 
with 95 member nations operating 


120 ground stations worldwide.) 


Messages usually are beamed up to 


the satellite at one frequency and 
received at another. The “Comsat” 
makes this frequency conversion 
using an amplifying device called a 
transponder. This allows a single 
ground antenna to send and receive 
signals at the same time. A new 
beam-separation technique now al- 
lows the same frequency to be used 
by two different pairs of ground sta- 
tions simultaneously. 

About 80 percent.of the satellite’s 
capability is used for telephone ser- 


vice; another 18 percent is taken up 
by coded messages and other data; . 








and—surprisingly—television ac- 
counts for only 2 percent of the 
transmissions. 

Just how much space around the 
earth is left for all this orbiting 
hardware? There is growing con- 
cern, and a five-week conference on 
telecommunications practices was 
held earlier this year in Geneva. 
One result was a plan for the global 
distribution of present and future 
equipment in geosynchronous orbit. 
Eventually, the Space Shuttle may 
bring back outdated satellites. 

The airwaves are getting crowded, _ 
too. By the early part. of the next 
decade, communication _ satellites 
will relay some 70,000 conversa- 
tions at any given time. To relieve 
the congestion, future satellites 
probably will alter the traditional 
transmission frequencies to allow a 
higher information density in each 
carrier signal. _ a 

As the need for global communi- 

(Continued on Page 82) 
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CULT OF THE WILD 


America that as big game. hunters, 


_as this way of life is known among 
anthropologists, entered virgin terri- 
tory, they killed as many animals as 
they could. The fossil records in 
these areas reveal abrupt extinctions 
of many big mammal species at 
about the times the hunters arrived. 
The most amply documented evi- 
dence of this comes from North 
America, where efficient big: game 
hunting did not appear, according 
to the most widely held. expert opin- 
ions, until about thirteen thousand 
years ago. 

Paul S.. Martin, a University of 
Arizona anthropologist, has exam- 
ined the fossil remains in North 
America of such giant mammals as 
the mastodon, mammoth, and giant 
ground sloth and found that all be- 
came extinct at about that time. He 
has offered evidence that a wave of 
extinction radiated from the region 
of Alaska southward and. eastward 
through North America. Although 
man was in the Western Hemi- 
sphere long before this time, the evi- 
dence suggests he had depended on 
a broad spectrum of plant and ani- 
mal resources and lacked hunting 
weapons and skills to kill the larger 


mammals in significant numbers. . 


Around thirteen thousand years ago, 


however, either a new set of weap- 


ons was developed or a new wave 
of human migration across the then- 
exposed Bering land bridge brought 
a new way of life to North America. 


The people of those times were iden- 


tical to ourselves and possessed as 
much intelligence as we do. In a rel- 


r5 





Boyce Rensberger is a science 
writer for The New York Times. Ex- 
cerpted with permission; published 
by Anchor Press/Doubleday. Copy- 
right © 1977 by Boyce Rensberger. 
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atively brief period, Martin argues, 
this new tradition of almost exclu- 
sive subsistence by big game hunt- 
ing exterminated nearly all the larg- 
est mammals. 
_ Behind the advancing front of 
big game hunters, however, some 
people remained, to prey on the 
smaller animals. After the first ram- 
page of slaughter, they changed 
their hunting ways of necessity to 
a more measured pace that would. 
allow a certain portion of animals 
to survive. Smaller animals are 
more numerous than big ones to 
begin with, but still, wholesale 
slaughter could not be allowed to 
continue if there were to be any 
animals left to reproduce for the fol- : 
lowing year’s harvest. | 
Quite likely this same pattern of 
massive overkill followed by sus- 
tained-yield hunting took place all 
over the world, wherever man went 
and whenever a new hunting tool— 
say, a sharper spear point or the 
newly invented bow and arrow—in- 
creased man’s hunting efficiency. . 
As unbridled hunting became in- 


creasingly improvident around ‘the 


world, early man had to tame his 
initial tendencies and increase his 
efficiency. One problem with killing 


a large animal is that most of the 


meal spoils before it can be eaten. 
Even. a relatively small carcass—for 
example, that of a deer—provides 
more meat than the typical hunter’s 
family | can eat before it goes bad. 
Thus it may well have been that 
those hunters clever enough to de- 
vise preservation and storage meth- 
ods, such as drying or salting or 
burial in cool earth, had more pro- 
tein over a sustained period of time 
than did their duller cousins. Again, 
intelligence and an ability to plan 
ahead would prevail. 

As the abilities of early man 
grew, he came to look at the ani- 
mals of the forests and plains not 


only as food on the hoof but also as 


living beings something like him- 
self. Animals, 
often anatomically organized much 
like people—eyes, nose, mouth, and 
ears positioned roughly the same 
way on a head attached by a neck to 
a trunk with four limbs. Like peo- 
ple, some animals hunted their food 
while others foraged it. They some- 
times lived in families, mothers 
suckling the young. Usually families 
were peaceable, but sometimes 


there were quarrels. When danger © 


threatened, the bigger ones usually 
_ defended the smaller ones. In other 
words, there were enough obvious 
similarities between man and the 


animals that it no doubt was as easy 


then as it is now to project some dis- 
tinctly human, or anthropomorphic, 
traits onto animals. Slow and awk- 


ward appearing animals must be 


stupid; fleet and agile creatures must 
be quick-witted. Nocturnal animals 
must be evil and up to no good, 
while those that are abroad in day- 
light must be pure and open. 


he could see, were. 


How, then, ovr ancestors may 
have wondered, did the animals re- 
gard people who went about killing 
animals much of the time? Project- 
ing human values, our ancestors 
may have reasoned that the animals 
would respond the way people do 
when members of their clan are 


~ killed. 


Obj jects of Vanaration | 


If hunters slew an elephant, might 
the beast’s surviving kin not come to 
seek revenge? Or if they-killed a 
wildebeest, prize quarry of the lion, 





‘nitehit the (ious not try to soins the 
men for raiding their herds? Some- 
how, our ancestors may have rea- 
soned, ways must be found to pla- 
cate or appease the offended 
animals. Since man needed meat to 
survive (vegetables in a preagricul- 
tural society rarely would have pro- 
vided adequate nutrition), some 
kind of compromise must have been 
worked out to balance man’s fear of 
revenge. 

One method. must have been to 
make animals objects of veneration 


SCI/DI-NOVEMBER 1977. 59 


CULT OF THE WILD. 


and homage. Idolize and idealize 


animals, our ancestors ‘must have . 


thought, and that will atone for the 
sin of killing animals. Thus we have, 
in the oldest known works of man 
not. made for a practical purpose, 
images of animals in all their mag- 
nificence. In the cave of Lascaux in 
France and in many others around 
Europe and on rock faces in North 
and East Africa are frescoes and in- 
cised drawings of extraordinary 
beauty and style. There are animals 
with great swooping horns, running 
animals, mating animals, slain. ani- 


mals, magnificent animals, fearsome * 


animals. In one scene at Lascaux is 
a herd of horses within a frame of 
deer heads, together with cows, 
bulls, bears, lions, a rhinoceros, and 
a buffalo which has just millee aman 
with a bird’s head. 

Although the real meaning and 
purpose of cave art has long been 
controversial,. little doubt remains 


that it was meant to serve some > 


magical or religious purpose. Many 


of the scenes are in remote and 


cramped parts of caves where no 


one but the artist would be likely to 
go. When the artist had paid his 


tribute, the only witness to his devo- 

tion would be Mother Earth herself. — 
Veneration of animals has, of 
course, been a staple of human cul- 


. tures ever since. 


Crops Redefine the Enoiy 


Whatever attitudes toward ani- 
mals we may have brought with us 
from our hunting past, they are not 
the only ones we now have. For at 
some time in the past—it varies from. 
place to place—hunting began rapid- 
ly to fade as mankind’s chief means 
of livelihood. Agriculture replaced — 
it and man’s attitudes toward wild 
animals underwent the second ma- 
jor transformation: Wild animals of 
all kinds became 1 man’s direct ene- 
mies. 

The crops and domesticated ani- 
mals that farmers kept were con- 
stantly threatened by predators and 
herbivores. The lion, always a 
threat to people, now also became 
a menace to the flocks of sheep and 
herds of goats kept by early pas- 
toralists. The wolf, never much of a 
threat to man despite popular im- 
pressions and, in fact, from whose 
amiable ranks the dog was domesti- 
cated, now became hated for its pre- 





eae 


_ dation upon the tame herds. More 


dramatically, those smaller plant- 


eating animals that‘ had not been 
major food sources for people and 
to which people were largely indif- 


ferent, became man’s enemies when — 


they chose to forage among the 


crops. Even the birds and insects 


now became enernies because of 
their attacks on crops. In short, for 
‘the bountifulness of agriculture, 
which enabled human populations 
to surge in numbers and to establish 
settled, civilized villages, man had 
- to declare war on wildlife—all wild- 


-life; the only good animals at that ie 
_ Jiviag.beasts=then the time.has come. 


“to put away. childlike. Ideas about'what-. 

: Animals are. There never was: a Bambi ae 

The third great transformation i in ‘brave, pian: thrifty,.c or ie wetent. The. 
world would not bé.a better place with- 
_-Out-sharks or hyenas, or even without — 

4: cockroaches or termites. Such: notions 
- about animals should disqualify a per- 
-.$0n from having any role in making the - 
hard decisions: that must be madé in” 
realistic and. rational wildlife. conser- 
| vation programs. Px bs ae 


_ time were the domesticated ones. 
‘Impoverished’ View 
of Nature . 


man’s views toward animals came as 
villages grew into cities, where large 
numbers of people, particularly 
among the educated (privileged) 
classes, had almost no real contact 
with wild animals and no genuine 
stimulus to think of a given species, 
if at all, as a friend or an enemy. 
Consequently, the way was open to 
invest any animal species with any 
supposed attribute, regardless of 
how well it fit reality. 

The long process of alienation of 
Western and industrialized man 
from wildlife has today gone about 
as far as it can. The assortment of 
opinions about any unfamiliar spe- 
cies would seem to be essentially 
random. Generations of fables, con- 
fining zoos, and fading instincts 
have put us at such a distance from 
the beasts that, in our efforts to re- 
capture an elusive sense of “oneness 
with nature’. we assume that that 
state must be some kind of utopian 
paradise—clean, pristine, unspoiled. 
We have lost touch with so many 
animals that we are unable to have 
a realistic concept of nature. 


— Itis the measure of our alienation 
from wildlife that we conceive of it 


‘as something apart from ourselves. 


The most pathetic aspect of this 
alienation is that when we do try to 
appreciate wildlife, we do it with the 
blinders of centuries of myth and 
misunderstanding. 

. We marvel over the photo- 
graphed wild flowers in the nature 
magazine and ignore the insects 


- prowling in our hedge. We stare at 
the an hes lion in the zoo and ata 


on “oanh swith Fee bute wild and. tree: id 





gle to make it match an image of 
regal serenity. We watch a white- 
tailed deer bound across. the road 
and think of Bambi. 

It is time to put away this impov- 


erished, alienated view of nature. It 
. 18 time to recognize that man is also 


a part of nature and that there really . 
never was any such thing as a con- 
stant or untouched wilderness. The 
glory of the natural world is not that 
everything was created just so. It is 
that the earth has always seen shift- 
ing natural panoramas, with one 
species rising up, spreading out, and 
changing the face of the earth while 


-others recede and even die out. It is 


a drama that is constantly unfold- 


‘Ing, and however much we think 


we deserve only to be in the audi- 
ence, we are on the stage. — a 
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What dog ranksi in the top 40 percent of all breeds in popu- 


larity .. 


| . but is best Known for inaccurately fictionalized traits 
and feats? 


What dog has a nose that reputedly is two million times 


more sensitive than yours? 


What dog uses his ears to help i improve the nose’ s sensi- 


tivity ina pinch? 


__. What dog‘is a single-track-minded loner while working, 
| but is a gentle sentimentalist in his big heart—and often - 


_ kisses his quarry? 


The answer, of course, is the 


BLOODHOUND > 








...an almost mystical breed, destined for 
moments of truth, years of semi-anonymity 
and movie-style pseudo-heroics. 


by Roger Caras 


True, he’s 55th in popularity 
among all the 135 breeds and vari- 
eties that the American Kennel Club 
recognizes, but fiction rather than 
fact seems his fate .. . perhaps, in 
part, because he’s cursed with that 
chilling name. | | 

Where did the bloodhound earn 
its name? The truth is, actually, 
something of a crown of distinction. 
First, know that the name has noth- 
ing to do with the dog’s habits, for it 


is one of the gentlest. of all breeds; 


nor does it follow blood-spoor. 
Rather, the origin lies in traditional 
British class-consciousness. In the 
Middle Ages, two basic hounds were 


Mr. Caras is a network correspondent 
for ABC. His radio program, “Pets and 
Wildlife,” can be heard on CBS-Radio. 
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in use in England. One was owned 
by commoners. The second was so 


- superior that its ownership was re- 


stricted to persons related to or as- 
sociated with the royal family. It 
was Called the hound of the blood, 
or the blooded hound. And, obvi- 
ously, it has come: down to us in a 
shortened version. The breed actu- 
ally dates back about 25 centuries 
to ancient Rome; at least, similar 
ancestors were known then. 
Encountering your first blood- 
hound, you may be surprised by its 
size. Somehow, we tend to think of 
this storied breed as a slightly leggy 
basset or a long-eared beagle. Actu- 
ally, last year’s bloodhound winner 
in Madison Square Garden, Ch. The 
Rectory’s Limbo, weighed in re-. 
cently at 152 pounds. (My son’s 
bloodhound, Ch. The Rectory’s 


43" 





Yankee Patriot, though not yet ma- 
ture, weighs over 130.) So they are 
big dogs, large enough that they 
rank among the giant breeds. 

To put other myth, legend, and 
nonsense aside, let’s look at what 
has become the Hollywood version 
of the allegedly bloodthirsty blood- 
hound. And it all can be discredited. 
Here are the facts: 

1. Bloodhounds never are used to 
attack: They follow a trail and they 


don’t care whether it’s that of an 


elderly person who has wandered 
from a geriatric home, a child miss- 
ing from a picnic, or an assassin. 
All the hound knows is that he (or 
she—bitches frequently are the bet- 
ter érailers) has a trail to follow. 
When the quarry has been tracked 
down, he often receives a kiss from 


the hound, who then expects a re-- 


ward from the handler. 
2. Bloodhounds trail silently: 
They do not race howling through 


the woods at night as in Grade B 


movies. No police officer wants to 
come upon a suspect while sounding 
something like a circus train. Unan- 
nounced is better when the other 
fellow may have a gun. 





3. Bloodhounds do not trail in 
packs: Almost always they are used 
alone, rarely in pairs—but never in 
the movies’ fictional herds. 

4. The bloodhound never is al- 
lowed to run free on a trail: The sim- 
ple reason is that the handler would 


never see his dog again. A trail may 


be dozens of miles long (the record 
run is 138 miles) and, without a 
lead, a handler could not keep up. 
The bloodhound is trailed silently, 
singly, on a lead. Another factor: 
he characteristically has no road 
sense. If something smells good, he 





One Scent Among 55,000 


| once helped the New York City 
police run tests in Central Park 
with a State Police bloodhound. 
They wanted to see if the dog could 
be used in the city environment. 
Following a trail laid down by a de- 
tective, the hound ran right through 
four softball games and across an 
area known as the Sheep Meadow. 
The evening before, ‘55,000 had at- 
tended a rock concert in that field. 
The dog was able to sort out that 
one. trail out of the lingering 55,000 
scents, and stay with it. —R.C. 
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drops his nose and goes. He will 

cross any street without a pause. 
Does the bloodhound follow. foot- 

prints? Only in poorly written. detec- 

tive fiction. When a person moves, 

-and especially when he (or she) 


runs, body and clothing together act 


like bellows. Particles of scent are 
pumped out from the crotch and 
armpits, and to a lesser extent, from 
the rest of the body. These invisible 
particles are the trail, and the blood- 
hound’s enormous nose (it is re- 
_garded as two million times as sensi- 
tive as a human’s) gathers them in. 
On warm days, the scent particles 
may rise and the dog then. would 
need to jump to catch them midair. 
When that happens, an experienced 
handler settles down and waits for 
sundown and cooler air. 

But on a cold, damp day, scent 
particles may settle on the ground 
and then the hound uses his ears! 
He moves his head from side to side 
and his ears, which hang below his 
nose, swirl the particles around so 
the nose can. catch them. If a strong 
wind bends the trail by moving aside 
scent particles, the hound follows 
until the proper trail resumes. 

If you’re a criminal, and you try 
to dodge a trailing hound by wading 
across a stream or along its waters, 
the dog can still follow—doggedly. 
Scent particles hover over water as 
easily as over land. After his prison 
break last summer, James Earl Ray 
tried the watercourse tricks ‘and 
failed to lose the hounds. —. 

A trail need not be fresh, al- 
though freshness reduces the mar- 
gin for error. Not long ago, Quincy, 
a trailing bloodhound owned by a 
Long Island policeman, Sgt. Jim 
Zarifis, picked up the trail of a sus- 
pect almost 20 hours after the man 
had fled the scene of his ‘crime. 
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Quiney followed hitn to his home 
over ground that was ‘still wet after 
several days of rain. (That record 
run of .138 miles was on a trail 104 
hours—more than four days—old.) 
Nonetheless, a fresh trail is best. 

Face-to-face with a bloodhound, 


you will be amazed by the loose 


skin. Those wrinkles are just a sam- 
ple; he’s like that all over his body. 
Again, a simple reason explains why 


he has been bred that way: On the 


trail, he will not stop for anything. 
Caught i in a barbed-wire fence or a 
brier patch, he can work loose and 


continue on, when a tight-skinned 


dog would become. hopelessly hung 
up. A’ bloodhound is as accom- 
plished as a cat in wriggling free 
from a natural hazard. 

Because they are. so extremely 
good natured, bloodhounds are 


sometimes erroneously regarded as 


pets. But. they are pets for only the 
most experienced and.devoted dog- 
people.. They are far too much 
trouble for the casual owner, espe- 
cially a first-time owner. They need 
an absolutely enormous amount of 
exercise; have special feeding re- 
quirements because they are suscep- 
tible to a potentially fatal condition 
known as gastric tortion; and de- 
‘mand both room and attention. 





rete 





With unbelievably . powerful hind- 
quarters, they tend to pull ona lead. 
A saying suggests humorously that 
you can identify a bloodhound’s 
owner because one arm is two 
inches longer. (I write as the owner 
of two bloodhounds, incidentally. ) 
They are also expensive, and a good 
example of the breed costs. $500 to 
$600 as a puppy, and much more 
when grown. They truly are special 
dogs for special dog-people. 

What about the bloodhound and 
the law? Under certain conditions, 
his “testimony” may be as good as 
yours or any other human’s in a 
courtroom. That is, if he arrives in | 
court with a AKC registration show- 
ing the pure-bred line, plus a certifi- 
cate attesting that he had had trail 
training (by the Police Bloodhound 
Association or- an equivalent) his 
“evidence” can be accepted. For 
example, if he has been allowed to 
sniff the seat of a-car used in a 
crime, and then followed a trail and 
located a person, in effect “telling” 
the handler that here’s the quarry— 
that is legal testimony about as good 
as that of an eyewitness. One fa-- 
mous trailing dog, Nick Catter by 
name, contributed to the arrest and 
conviction of almost 600 criminals. 

We live in a world of electronic 


a marvels and incredible speeds. Man 


still has not devised a means, how- 
ever, aS sure and reliable as the 
bloodhound in locating lost chil- 
dren, straying mental patients, and 


‘escaped criminals. No matter where 


they go, how fast they run, what 
they clamber over or through, this 
ancient giant dog with his incredibly 
sensitive nose will be able to recre- 


-ate those movements for his han- 


dler. All he expects in return is a_ 
lot of TLC. The sharpest bad-guy 
chaser around, he is also the biggest 
sentimental slob i in town. ml 
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@ *4 It's never too early to de-- 
| velop a healthy lifestyle 
— but 4 of 10 teenagers 
already show heart- 
disease risk Factors 


a 
ar 





| by Jim Powell | 
Seven million of us under 45 have heart disease. 
_ The estimate is from the Center for Health Statistics. 


No longer can heart disease be considered a problem of age. 


The warning is by Dr. Edward Kass of the Harvard Medi- : 
cal School. 


A study shows that 40 percent of teenagers haves at least 
one “risk factor” for heart disease. (Risk factors include 


smoking, overweight, high blood pressure, and excessive 
cholesterol. ) 


The authority for that figure is the American Health Foun- 


dation, screening 3 000 young people in its Know Your Body 
program. 


“Clearly, the most effective way to save lives is to prevent 
that first heart attack. Long-established habits are notori- 
ously hard to change. We must do every ue y we can to de- 
velop healthy habits among children.” 


That message is from the foundation's presilene Dr. Bris 
Wynder, 


sel. elt I 


With four of every ten teenagers the risk, is the best way to protect 
exhibiting a “risk factor,” identify- them from heart attack in their 30s, 
ing those at risk, then eliminating 40s, and 50s. A consensus of spe- 
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cialists in the field shows these as 
the six most important ways to help 
prevent early heart attack. 

1. Stop smoking. A man or wom- 
an who smokes more than a pack 
of cigarettes a day has nearly dou- 
ble the risk of heart attackand five 
times the risk of stroke than a non- 
smoker. 

- Nicotine in cigarette sinowesctint: 
nee the flow of adrenalin. This, in 
turn, makes the heart beat up to 20 
times more per minute, increasing 
its need for oxygen. But the carbon 
monoxide in cigarette smoke dis- 
places oxygen in the blood. As a 
further insult, ricotine constricts 
the arteries, increasing blood pres- 
sure 10 to 20 points. The heart must 


| pump against higher resistance, .so 


every puff strains the heart. 

Nicotine also triggers the release 
of fatty acids into the blood. Some- 
how, platélets, which figure in clot- 
ting, become more sticky. The ac- 
tion of fatty acids and _ platelets 
increases the risk that clots will form 
and block an artery—thus leading to 
heart failure or stroke. 

When teenagers smoke, they start 

this deadly process early. Conse- 
quently, they will be among the first 
of their peers to die. But stop smok- 
ing, and risk falls to half that of 
people who continue smoking. 
2. Keep blood pressure low. 
Heart attacks strike three to five 
times more people with high blood 
pressure than people with normal 
blood pressure. The stroke rate iS 
seven times higher. 

Your circulatory system can with- 
stand the brief high pressure in- 
volved when your heart is pumping. 
But sustained high pressure means 
more wear and tear on your arteries. 
This leads to the formation of scar. 
tissue, which is less flexible than 
healthy tissue; scar tissue appears to 


— 


per iences angina. 


play a key role in hardening the 
arteries. Cholesterol tends to deposit 
where there’s arterial damage. 
Partial blockage of blood vessels 
feeding the heart reduces its ability 


_to handles stress. Exertion can bring 


on the agonizing pain of angina. As 
blockage progresses, the heart has 
difficulty even when a patient is at 
rest, and the pain becomes more 
commen. This may be a prelude to 
heart attack. 

Though many drugs are available 
for controlling high blood pressure, 
doctors hesitate to put young people 
on drugs. Using them for several 
decades increases the chance of.de- 
veloping side-effects like diarrhea, 
impotence, depression, diabetes. 

So diet remains the preferable 
treatment. Says Dr. Jeremiah Stam- 
ler of Northwestern University 
Medical School: “On the average, 
an. American consumes about a 
third, of an ounce of salt each day. 
Conceivably, by cutting this in half 
and shedding excess pounds, mild 
high blood pressure may be con- 
trolled without drugs.” 

Dr. William Kannel who heads 
the longest continuing study of heart 
disease, offers this assurance: “Con- 
trol of high blood pressure definitely ~ 
delays congestive failure, prevents 
strokes and prolongs lives.” 

3. Maintain lean body weight. 
Our circulatory system is a gigantic | 
network 60,000 miles long. Each 
pound of fat requires another mile 
of capillaries to carry essential nu- 
trients. This means more blood. 

Overweight doubles. the chances of 
developing high blood pressure. 

Overworked, the heart enlarges. 
But the blood supply to the heart. 
doesn’t. So the heart may suffer 
from a critical oxygen shortage. 
When that happens, a patient ex- 
oe 
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YOUNG at HEART 

Overweight children tend to be- 
- come overweight adults. So “baby 
fat” isn’t to be pooh-poohed. The 
sooner it comes off, the better. 
4. Eat a low fat diet. The chances 
of heart attack triple as cholesterol 
goes from 150 to 250 milligrams per 
100 millileters of serum. “Yet not 
everyone with a high cholesterol 
level will get heart disease. 

Cholesterol by itself isn’t a villain. 
On the contrary, this waxy alcohol 
is essential for your body to make 
healthy cell walls and certain hor- 
mones. Even if you didn’t eat any 
cholesterol, your liver would still 
produce it. 

It’s carried through the blood 
stream by- substance called lipopro- 


teins. Three kinds figure in heart. 


disease. Very low density lipopro- 
teins (VLDLs) carry fatty com- 
‘pounds, which appear when the diet 


Example ...at Hor 


Schools offer an opportunity to 
help children develop healthy hab- 
its. The American Health Founda- 
tion’s Know Your Body program 
starts with screening. Then students 
—who volunteer with their parents’ 
consent—record their test results in 
a personal “Health Passport.” 
Teachers explain how smoking, 
weight, cholesterol, .blood pressure, 
and exercise affect the risk . 


Students can be encouraged to’ 


take the initiative. Increasingly, they 
are. For example: In one junior 
high school,, students are creating 
anti-smoking messages to go on bul- 
letin boards, in classrooms, student 
publications, and mailings. In an- 


other junior high, overweight stu-: 


dents volunteer for jogging~ every 
week, Others’ are petitioning the 
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contains too many carbohydrates 

and calories, from the liver to vari- 
ouse sites through the body. When 
VLDLs deposit their load, they’re 
converted to low density lipopro- 
teins (LDLs). These carry choles- 
terol from the liver to various sites. 

High density lipoproteins (HDLs) 

clear away unneeded cholesterol: 
and bring it back to the liver. 

A diet with a lot of saturated fat 
stimulates the liver to make VLDLs 
and LDks which spread heart dis- 
ease. So it’s prudent to minimize in- * 
take of saturated fats. ° 

Polyunsaturated fats stimulate 
the production of HDLs which pro- 
tect against heart disease. These 
come from vegetable sourcés like- 
corn, soybeans, sunflower seeds and 
safflower seeds. 

Total fat intake should be cut 
down. Fat has twice as many cal- 


ne and School...is First Step 


cafeteria to cut down on junk food. 

Though such programs may help 
children get on track, the primary 
responsibility remains with parents. 
Says Dr. A. Razzak Tai, chief of 
cardiology at St. Joseph’s Hospital, 
Stamford, Conn.: 

“When parents don’t smoke, kids 
tend not to smoke. On the other 
hand, it’s not convincing for parents 
who smoke to tell their children, ‘I 
wish you didn’t do it because I’m 
hooked.’ 

“We find that when kids are 
brought up in.a household that says 
you’re not to eat fatty foods, a very 
large number of these kids don’t like 
fatty foods for the rest of their lives. 
So I believe a family’s way of life 
most: influences what children do 
when they grow up.” 





ories as carbo hydrate or. protein. 
Don’t switch from fats to simple 
- carbohydrates such as sugar. This is 


believed to increase the likelihood 


of .diabetes—which doubles the risk 
of heart attack. 
5. Exercise prudently. Accord- 


ing to the long-term Framingham. 
moderately active people. 


study, 
have about half as much heart dis- 
ease as those who get little exercise. 
-Other studies fail to show that ex- 
ercise actually reduces mortality, 
but doctors tend to agree that exer- 
cise helps the heart. 

All kinds of exercise can be bene- 
ficial. The best. are regular and 
rhythmic—like bicycling, swimming, 
jumping rope, jogging. Distance is 
more important than speed. 

-. For people who have been sed- 
entary for years, a sudden burst of 
exercise may be dangerous. It’s 
smarter to build up your capacity 
gradually. In any case, before en- 
gaging in a vigorous exercise pro- 
gram, you should check with your 


‘doctor. A stress electrocardiogram — 


should reveal if hidden heart disease 
‘exists. 

Perhaps the ideal exercise is the 
kind you can do every day, for the 
rest of your life: walking. It burns 
calories without increasing your ap- 
petite. It helps your body absorb 
oxygen more readily. It conditions 
your heart to pump more blood with 
each stroke and get more rest be- 
tween strokes. 

Walking stimulates the growth of 
additional vessels which maintain 
blood flow even when arteries be- 
come clogged. This. collateral cir- 
culation, as it’s called, can help pre- 
vent a heart attack. Should an attack 
occur, collateral circulation can be 
a lifesaver. 

Walking, by compressing the leg 
muscles around. veins, helps pump 


blood: back ‘to the heart. Thus im- 
proving circulation, walking helps 
protect against deadly clots. 
Potassium is 
healthy heart; deficiency can trigger 
irregular heart beats. Body cells . 
contain about 90 percent of potas-" 
sium, while 3 percent circulates in 


the bloodstream. Prolonged inac- - 


tivity can lead to excretion of potas- 
sium by the kidneys. But walking 
reduces this. It also. causes cells to 
release potassium into the blood-' 
stream where it can become avail- 
able to the heart. 

A prescription for a long life is 
sure to include this: walk at least an 
hour each day. 

6. Take time to relax. Dr. Meyer 
Friedman and Dr. Ray Rosenman 
reported in their book, Type A Be- 
havior and Your Heart, that relent- 
lessly competitive, hurried, hostile 
people have a higher risk of de- 
veloping heart disease than people 
who are more able to take things in 
stride. Type A behavior, as these 
doctors dubbed the hurry-up kind, 
leads. to a higher cholesterol level. 

So doctors recommend that you 
slow down: 

Think about only one thing at a- 
time. . 

Cultivate friends who can achieve . 
their goals without being frantic. 

Don’t mix business with meals, 
family affairs, and other opportuni- 
ties to relax. 

Many people find meditation - 
helps. : 

Take vacations that get you away. 
from the everyday grind: for exam- 


ple, go camping, fishing, or hiking 
—in other words, non-competitive 


pursuits. 

And every day, go for a walk; it’s 
an unbeatable tonic for relieving 
tension and providing a feeling of 
well-being. . a 
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essential for a ~ 


by Ren Frutkin | 


Will asolarhome - 
save you money? 





Not so readily as you may have been led to believe. 


Or so I came to learn after nearly 
eight months of research on various 
solar projects. Despite the allure of 
“free” energy and independent liv- 
ing that residential solar systems 
seem to promise, the chief reward 
- for the sizeable investments involved 

may not be monetary—at least not 
for a long time. 

Energy pioneering, spvivanweaial 
banner-carrying, the chance to .be 
the talk of the block—yes. Reason- 
able return on investment? ‘Not 
much and not yet. 

Why? The answer lies in three 
areas: insulation, initial costs, and 
annual savings. 

Let’s consider insulation first 
and “insulation” includes the whole 

range. of design features and con- 
struction techniques that can save 
energy in a home. An analysis of the 
costs and benefits of energy-saving 
house design is staggeringly impres- 
sive. An outlay of 2 to 3 percent of 
the construction costs of anew home 
can buy enough energy-saving fea- 
tures to save 50 percent on fuel 
bills. Many of the savings come 
from common-sense design—placing 
windows on the south side instead 
of the north, for example. Most of 
the money goes into buying extra 
attic and wall insulation, thermo- 
pane windows, attic fans, etc. 

On the other hand, what will the 
addition of a solar system do for 
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the same house? A solar hot water 
and space heating system for a 
2000-square-foot home, where I live 
in South Carolina costs $7000 to 
$10,000. It adds only 20 percent to 
the energy savings already gained 
by extra insulation—clearly an un- 
derwhelming cost/benefit ratio. Add 
to this that the solar package does 
not include air conditioning (and 
that winters in the area are mild) 
and the solar horizon remem 


clouded. 


The second point is that the high 
initial cost for solar systems seem 
to hold true throughout: the solar 
spectrum—in large buildings and 
small ones, in less-than-total systems 
and in more extensive ones. For ex- 
ample, roughly the same proportion 
of costs and benefits: holds true in 
the world’s largest solar heated-and- 


- cooled building, a community center 


and indoor ice-skating rink. 

An example of a less-than-total 
solar system is the solar hot water 
heater. Most people in the solar in- 
dustry say that it offers the best re- 
turn on investment and has mass- 
market potential. It’s true that a sur- 
prisingly high proportion of energy 
in a home is used to heat hot water. 
Twenty gallons of hot water per per- 
son per day is the widely accepted 
design standard, and this can mean 
anywhere from 15 to 25 percent of 


monthly fuel costs. If you have a 


large family and use a lot of hot 
water, however, the chances of your 
being able to afford even this piece 
of solar equipment are less than 
good. 

Why? Because even a re hot 
water heater is expensive by ordi- 
nary standards. A contractor in my 
area—one who really knows solar 
construction—quotes an installed 
‘price of $2000 to $2500 on new 
construction. Add another 20 per- 
cent for retro-fitting an already exist- 
ing house. These prices are realistic 
expressions of the value of.the equip- 
ment, labor, and profit (quite small, 
actually) involved—but compare 
them with the cost of a conventional 
hot water heater, which is a few 
hundred dollars at most. 

Unfortunately, any number of 
bad practices in quoting prices whet 
the appetite of the unwary to own a 
solar hot water heater. One invest- 
ment newsletter, puffing a certain 
manufacturer’s products (and 
thereby its stocks), quoted a price 
of $1400 for the equipment—with- 
out reminding the reader of the 
added costs of installation. 

Another instance of confusion 
_ comes from a sophisticated financial 
writer in New York Magazine who 
says, “If you put $1000 .:. into a 
_ solar hot water heater that cut your 
gas or electric bill by just $10 a 
month, you would in effect be get- 
ting a $120 annual dividend .. . [or] 
a 12 percent ‘tax-free return.” ’ That 
sounds good, but it will take much 
more than $1000 to get the job done 
well enough to generate that rosy 
financial picture. 

The third and final reason that 
even a solar hot water heater may 
not save you much money is that 
utility companies still price their 
product in an extremely attractive 
way—the more you buy, the less it 


costs, on a per-unit basis. For exam- 
ple, my utility company offers the 
following rate structure: 
First 40 
Kilowatt/Hours @ 9.0 
Next 160 
_ Kilowatt/Hours @ 3.3 
Next 800 | 
‘Kilowatt/Hours @ 1.7 
Over 1000 
Kilowatt/Hours @ 1.5 cents 
Fuel cost adjustment: 1.03 cents 
per KWH additional 
Now, where are the kilowatt-hours 
that you save with solar equipment 
going to come from—from the top 
or the bottom of the price list? From 
the bottom, where they’re still amaz- 
ingly cheap. 
The reason for much confusion 
here is that if you try to figure antici- 
pated solar savings and ask the util- 


cents 
cents 


cents 


‘ity company for its. prices, they’ll 


almost invariably give you an “aver- 
age” cost per unit of power. This is 
the answer I got when I first asked, 

and it was a very high 4.5 cents per 
kilowatt-hour. But you won’t be sav- 
ing “average” kilowatt-hours. You'll 
be saving those inexpensive ones at 
the bottom of the list. Ergo, less sav- 
ings and less return on investment. 
In fact, when I used my June, 1977, 
power bill (based on my usage of 
1875 KWHs) to estimate the possi- 
ble saving from a solar hot water 
heater, I found some large differ- 
ences. Figuring that the solar equip- 
ment would reduce my power needs 
by 20 percent or 375 KWH’s a 
month, the use of the “average” cost 
per KWH generated a 10 percent 
return on a $2000 solar hot water 
heater. The saving based on true 


_. costs per KWH yielded a much less 
impressive 5.6 percent return. 


Until utilities stop pricing energy 
as a commodity (with discounts for 
volume purchases), this picture 
won't change much. a 
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Dangerous ‘Wake Turbulence’ 


Finally Is Defeated... With 


WINGLE 


‘by Don 
Berliner | 





In the fall of 1978, if everything goes according to $4 mil- | 
lion worth of plans, an Air Force KC-135 aerial tanker will 
take to the skies to test a pair of gadgets on its wingtips that 
could significantly reduce aircraft fuel consumption and dis- 
sipate dangerous wake turbulence. — 

By the time the experimental craft begins its test flights, 
however, little doubt should remain about the value of the 
slender “winglets,” for by then as many as 100 amateur-built 
airplanes could be flying with just such devices... and ata 
cost to the taxpayers of absolutely nothing. 


Ey at te) 


When the talented team of aero- 
dynamicists centered around Dr. 


Richard T. Whitcomb, of NASA’s 
Langley Research Center. near Nor- 


folk, began its theoretical work on 
vortex hazards in 1970, little 
thought was given to contributing to 
sporting aviation. The goal was to 
reduce the increasingly dangerous 


vortices of air that swirl back from 


the wingtips of large planes—espe- 
cially wide-bodied airliners—and 
create cones of forbidden territory. 
Wake turbulence, potentially cata- 
strophic to smaller airliners, has 
been detected as far as four miles 


behind a 747. It is equally dangerous - 
to light aircraft almost twice as far 


back. 

As tests progressed, the need to 
conserve fuel acquired great prior- 
ity. Researchers reasoned that if tip 
vortices could be reduced, a simulta- 
neous drop in aerodynamic drag 
should occur, showing up as an im- 
provement in fuel economy. 
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The idea behind the “winglet” is 
control of the spanwise flow of air . 
from the high pressure area on the 
lower surface of the wing to the 
lower pressure area on the upper 
surface. This produces a swirling, 
expanding, invisible cone of turbu- 


lence that stretches far behind the 
culprit, ready to attack anything 
that ventures into it. 

For many years, designers had 
experimented with tip plates that 
were. supposed to act as fences to 
stop this flow which had made the 

_ wingtip such an annoying source of 
‘drag. Tip plates, though of some 
value, created as much of their own 
drag as they eliminated. Still, there 
had to be something in the idea, and 
so the Whitcomb group decided to 
see if they could design plates which 
would reduce drag so much that 
they would more than counterbal- 
ance their own drawbacks. 

The results of this work, pub- 
lished in 1974, introduced the 
“winglet,” a device that bore abso- 
lutely no resemblance to any tip 


The prototype 
“VariEze”’ 
kneeling to 
permit easy 
access to the 
engine. The nose 
wheel retracts. 
(Below): 

a winglet 

as mounted 

f on Rutan’s 

| Vari-Viggen © 
test-bed. 















plate ever seen, even though some 
similarity in function existed. | 

The “winglet” looks like a slender 
vertical tail attached directly to the 
top of the wingtip, with a smaller 
version attached to the bottom. Its 
job .is partially to unwind the tip 
vortex, and simultaneously to re- 
duce the wing’s spanloading (the 
amount of lifting force needed from 
each foot of wingspan). The com- 
bined effect seems to be that the 
spanloading is reduced by as much 
as four times what might be ex- 
pected from an addition the length 
of the “winglet.” 

Whitcomb’s crew at NASA de- 
veloped the technique and showed 
by the use of wind tunnels and com- 
puters that it should accomplish sig- 
nificant improvements in several 
areas. 

But it would be up to others to 
put the idea into practice. NASA’s - 
research results were there for all to 
use—as had been the case during 
many decades of developing such 
boons as efficient cowling for the 
radial engine, and many fine series 
of airfoil sections. 

The American aircraft industry 
studied the “winglet” with more 
than casual interest, for the prob- 
lems-of danger to other aircraft, and 
of staggering fuel costs are just too: 
much to accept. But since no air- 


plane had flown with “winglets” and 


demonstrated their advantages in 
real life, the manufacturers could 


do very little. Simply attaching 


“winglets” to existing airliners 


‘would not produce anything ap- 


proaching the maximum value to be 
attained by designing an airplane 
expressly to use them. 

Creating an entirely new, or even 


essentially new, airplane for the air- 


lines is a task of enormously expen- 
sive proportions. In fact, only a few: 


SCI/DI-NOVEMBER 1977 73 


WINGLETS 


American firms can even consider 


doing this without getting involved. 


in cooperative programs, which 
spread the financial risk among 
many companies and many coun- 
tries. And even this independence 
may be coming to an end. 

But one facet of the aviation “in- 
_ dustry” can charge into new ideas 
with little fear of losing anybody’s 
shirt. The rapidly growing field of 


amateur-built airplanes involves the - 


designing, testing, and—ultimately— 
the producing of plans and pre-fab- 
ricated components for small air- 
craft to be built by. individuals for 
recreation and education. They do 
not require the tiring and expensive 
type-certification by the Federal Avi- 
ation Administration which their 
commercially-produced counter- 
parts must have. 


While such “home-built” aircraft: 


are limited: to non-commercial uses 
(no carrying of passengers or freight 
for hire), they.can be used freely 


Immense Savings in Jet 
Fuel Consumption Loom 
As Aerodynamic Drag Drops 


for their owner’s personal enjoy- 
ment. Since the FAA does not cer- 
tify their safety, a plaque. must be 
displayed in full view of anyone en- 
tering which designates it “Experi- 
mental.” Under such conditions, an 
individual may build and fly an air- 
plane of any design. Such experi- 
menting by the industry with an idea 
as intriguing as the “winglet” could 
cost many millions, while a ‘clever 
amateur might do it for a few thou- 
sand. And that’s exactly what has 
happened. 

Out in California, experimenter 
Burt Rutan simply called Dr. Whit- 
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comb at NASA and got the basic ~ 
data by phone. In his shop at Mo- 
jave, he then built a new set of outer 
wing panels with “winglets” for his’ 
otherwise proven “Vari-Viggen”’ 

two-seat delta-winged home-built, 

and flew it. An experienced flight 
test engineer, Rutan quickly deter- 
mined that the “winglets” were 
working, and proceeded to design a 


completely new little airplane to 


seize full advantage. 

Disregarding the aeronautical 
maxim that you should never try out 
more than one new idea at a time,. 
he created the “VariEze” with a 
radical construction—and a lot of 
cute little ideas mixed in. The air- | 
plane had a slender rear-swept wing 
mounted at the back (221% feet in 


width), a horizontal tail at the ex-_ . 


treme front, and its vertical tail 
combined with the “winglets” at 
either wingtip. Except for the large 
plexiglass canopy and a minimum 
of metal parts, everything was built 
of fiberglass-foam-fiberglass sand- 
wich, producing an empty weight 
under 500 pounds. 

Construction of the prototype— 
including development of building 
techniques—needed less than four 
months. The first flight was in May, 
1975, and within a month it had 
been tested to the point that Rutan 
announced his intention to attack a 
series of world records for very light 


‘airplanes. 


The first public appearance of his 
VariEze (pronounced “very easy” 
and referring to the simplicity of 
construction) in July was at the an- 
nual fly-in convention of the Experi- 
mental Aircraft Association. Ex- 
perienced builders by the hundreds 
responded to. Rutan’s airplane and— 
to the careful development which 
already had made it an airplane of 
superior performance. Immediately 


after the fly-in, the designer’s 
brother Dick, a career Air Force 
pilot, set,a world closed-course dis- 
tance record of more than 1,600 
miles . . . in just over 13 hours, to 
average 125 mph and 41 miles per 
gallon. 

Soon, the original Volkswagen 
car engine was replaced with a con- 
ventional aircraft engine—a 100- 
horsepower Continental—with which 
the popular Cessna 150 manages to 
cruise at 120 mph. But the improved 
VariEze cruises at 200 mph with 
two people, their luggage, and 
enough fuel ta fly 1,000 miles. 
_ That’s the kind of performance un- 
matched by factory airplanes selling 
for less than $65,000—yet a skilled 
amateur can build a VariEze in a 
few months concentrated spare 
time, for less than $10,000. 

Detailed working drawings to the 
+ VariEze were published in July, 
1976, and the first of the plans- 
built airplanes flew early this. year. 
In June two “winglet”-equipped air- 
planes were displayed at the Paris 
Air Show: a German-built VariEze 
and a specially modified Israeli car- 
goplane. 

The Air Force/ NASA/ Boeing 


WINGLETS 


project to adapt “winglets” to an 


aerial tanker (the military version 


of the Boeing 707) is expected to 
lift off about a year from now and~ 
to be completed about six months 
later. Wind-tunnel tests suggest an 8 
percent reduction in fuel consump- 
tion, which the Air Force translates 
into an annual saving of about 45 
million gallons of jet fuel. If this 
turns out to be accurate, you can 
expect future military and civil 
transport-type airplanes to sport 
vertical surfaces on their wingtips. 

At the small, sportplane end of 
the performance spectrum, several 
thousand sets of plans to VariEze 
have been sold, and hundreds will 
become airplanes in the next few 
years. And that can be just a begin- 
ning. When Burt Rutan first hit 
upon his idea, he saw the two-seater 
as a flying test-bed for what he en- 
visions as a six-passenger airplane 
cruising at well over 200 mph on 
just 150 horsepower. 

The success of the VariEze hardly 
could have erased this dream .. . nor 
could it have failed to inspire others 
to try to achieve far more with less 
than has been attained before. Ml 


A ; S 
Solving the Research Crunch in Universities 


(Continued from Page 29) 
one of the strengths of American 


academic science” would fade and 


“some important links among disci- 
plinary subfields or across discipli- 
nary lines could very well be 
_ missed.” 

The State of Alene Science 


carefully states the problems and 


suggests the causes of academic sci- 
entific research’s imminent down- 
fall, but assiduously avoids offering 
any pat solutions. 


» & 6 

An inescapable conclusion, how-— 
ever, is that the immediate solution 
should be an increase in the amount 
and constancy of federal funds 
available for non-specific research. 

But whatever agency, department, 
or institution those funds are fun- 
nelled through, ultimately they de- 
rive from a single source: the Amer- 
ican taxpayer. If scientific research 
is to be saved, the taxpayer will foot 
the bill. 

Surprise, surprise. “ 
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Horrors! But wait...those are only 





AUL ‘TED WOUNDS - 


for use in first-aid training 


by David Lampe 


Linda and Kevin Sweeney mass- 
manufacture mayhem. They create 
gaping wounds, broken bones, third- 
degree facial burns, bullet wounds, 
severe cases of shock, and frostbite. 
They also do a very fine line in 
arterial bleeding. 

The Sweeneys, however, are not 
sub-contractors to organized crime. 
Or freelance hit people. Or ghouls, 


the Sweeneys, ‘that somebody 
would have been able to give the 
first aid that could have saved that 
child’s life.” 

If Kevin had been there, he would. 
have helped—because he’d taken an 
Army first-aid course during the 
Korean War. And he recalled the 


‘Ssickeningly realistic rubber 


“wounds” that instructors taped on 





Part of a 95-piece injury simulation kit. 


or sadists. They make and sell simu- 

‘ Jated wounds to help save lives. 
For several years after Kevin 
graduated in business administra- 
tion from Columbia University, the 
Sweeneys lived in New York City 
where they both dreamed of ways to 
own a business of their own. Their 
lives took an unexpected turn one 
evening when a:dinner guest arrived 
. Jate, explaining that he’d stopped at 


the scene of an accident. A small 


girl had been run down, and not a 
single bystander had known how to 
help. “You'd think,” their guest told 
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the bodies of GI ‘“‘casualties.”’ 
“Later,” Kevin explained, “when 
faced with the real thing, we were 
less likely to panic, and more willing’ 
to render aid.” 

Brooding over the child’s death, 
and discovering that paste-on 
wounds weren’t available to civilian 
first-aid instructors, the Sweeneys. 
finally upped stakes to retreat to 
Woodstock in upstate New York, to 
establish that business of their own. 
That was 15 years ago. Though not 
an artist, Mr. Sweeney sculpted the 
original clay model of the first 





wounds’ that their new company 
(Simulaids, Inc.) marketed—open 
fractures of the tibia and of the 
humerus. “I simply took models of 
an arm and leg and then sculpted 
subcutaneous tissue and bone,” he 
recalls. “Simulated wounds don’t 
have to be 100 percent accurate, but 
we had the models checked by doc- 
tors, who made some very helpful 
“comments.” 

The Sweeneys mailed catalogues 
showing their models to Red Cross 
workers and to physical training in- 
structors, and orders started coming 
in, frequently from people who had 
seen the devices in the service but 
hadn’t been able to obtain them. 

‘At first, the Sweeneys faced a lot 
Of production problems. “We had 
difficulty,’’ says Kevin Sweeney, 
“finding a contractor who could 
heat-seal small quantities of our 
‘blood’ in the reservoirs.” _ 

Today, the Sweeneys—who cer- 
tainly do not consider themselves 
producers of macabre novelties— 


. tend to sell their wounds in kits 


rather than individually. Their mosf 
popular—and most expensive—kit is 
a 95-piece $295 item originally put 
together for the Army. It is so com- 
plete that it can be used to stage 
major disasters. A recent demon- 
stration by. NASA at Washington 
National Airport gave first-aiders 
the opportunity to work on as many 

“victims” as they’d face in a major 
air disaster. 

One item the Sweeneys sell sep- 
arately is a bleeding device that can 
be used on its own or in conjunction 
with their attachable wounds. The 
“blood” (enough powder to make 
up 10 gallons is in the big kit) goes. 
into a clear polyethelene envelope 
that the “casualty”? wears under 
clothing. A concealed hand pump in 
the circuit puke the blood. Some- 


times the plastic piping from the res- 
ervoir to the plastic wound is routed 
so that the first-aider who applies 
pressure at the correct point actually 
stems or even stops the blood flow. 
As well.as the “blood” for. this de- 
vice, Simulaids produces a ready- 
mixed variety that will coagulate 
realistically on or around artificial 
wounds. This substance is made 
with food coloring and mucneniie 
agents. 


Simulaids’ blood and wounds 
aren’t intended to scare first-aid stu- 
dents. Kevin Sweeney explains: 
“Novices, always. are told before- 
hand that the wounds and the blood 
are synthetic—so they don’t get sick 
or faint, And yet as they get used to 
working these things, the wounds 
become more real to them. But 


Kevin ‘Sweeney — 





they’ re a petting accustomed to 
them, and so learn to render first aid 
sensibly and calmly. 

“The Army, in particular, finds 
this the best way to teach first aid 
practically to people never before 
exposed to trauma. And our strap- 
on and paste-on wounds are also 
very popular with ski patrols, fire 
departments and police depart- 
ments.” ; 

The Sweeneys don’t claim a mo- 
nopoly on simulated wounds—fac- 
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SIMULATED WOUNDS 
tories in Norway and England also 
make some, and so does a Connecti- 
cut firm, Alderson Research in 
Stamford—but they are indisputably 
the biggest in the business. Yet 
though they rely on their wounds 
for their livelihood, they speak ad- 
miringly of a massive British or- 
ganization of wound simulators 
whose wounds are home-made. 
These people—banded together in 
an organization that traces to the 
World War II blitz, Casualties 
Union—take part in exercises all 
over England, not only as casualty 
“victims” but as sufferers of brain 
disorders and similar problems from 
epileptic seizures, or heart attacks, 
to deep shock. And they make their 
own “wounds”—with discarded ny- 
lon stockings (for skin), for ex- 
ample, or stale bread and mineral 
oil (kneaded together into “flesh’”). 
The wax and theatrical’ make-up 
these people use have their counter- 
parts in Simulaids’ kits. 

Some Simulaid gaping wounds 





~ 


even have glass splinters (well, 
smoothedged Plexiglas) embedded, © 
ready for first-aiders to tweeze out. 

Simulaids also makes an artificial 
forearm—available with or without. 
a hand—on which novice first-aiders 
practice intravenous injections. Of 
soft, life-like plastic, these are spe- 
cially sculpted by an artist coached | 
by physicians—and, for their pur- 
pose, are better than the real thing. 

The Sweeneys supply—but don’t 
themselves manufacture—a full- 
sized casualty victim, heavy as an 
adult and programmable to be limp 
or rigid, to bleed, accept mouth-to- 
mouth resuscitation. Even his ca- 
rotid pulse can throb realistically. 
And, of course, he can have broken 
bones or wear any of the plastic 
wounds—or even the “amputation.” 

Plastic wounds are very durable, 
but the Sweeneys receive sufficient 
orders to keep their 12-person pro- 
duction line busy. And occasional 
new items are added—such as their 
new mouth-to-mouth resuscitation 
mannikin. | 


$Cl/DI Quick Quiz 


(1) The boiling point of water is 
lower when atmospheric pressure 
decreases. Therefore, why not 
pump out some of the air above 
the water in a kitchen pot, obtain- 
ing boiling water faster and saving 
some energy? 

(2) A plane is flying along the 
perimeter of an equilateral trian- 
gle ABC. There is no wind, and the 
plane is flying at constant speed. 
The trip from A to B takes 1. hour 
20 minutes, and the trip from B to 
C also takes 1 hour 20 minutes. 
How come the trip from C to A 
takes only 80 minutes? 

(3) When you step outdoors ona 
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clear day you are surrounded by — 
a vertical electric field of 100-500 

volis per meter. The field is di- 
rected downward and is set up by 
the positive charge in the atmo- 
sphere. When a charged thunder- _ 
cloud comes along,-.the field may 
go up to 10,000 volts per meter. 
Why doesn’t this voltage kill you? . 
(4) A tramp, walking downa road, 
comes to a place where five roads 
meet and finds the signpost lying 
in a ditch. No one is in sight, itis a 
cloudy day, and he has no com- 
pass. How can he tell which road 


goes to the town he is heading 


for? (Answers on Page 99). - 





by Mitch Lobrovich 


Within the next few years you'll 
probably find yourself poking 
through the meat bin at your super- 
market, selecting a cut of choice 
sawilustifed beef. A revolutionary 
conversion process is coming into 
lise across the country. 

Long considered useless refuse, 
the billions of pounds of sawdust 
and other cellulosic waste, such as 
cotton gin trash, peanut hulls, and 
sugarcane bagasse that pile up each 
year, now can be viewed as tons of 
potential animal feed. 

For nearly a century, scientists in 
a dozen nations tried without suc- 
cess to break the lock on the signifi- 
cant food value in sawdust (which 
contains 70 to 80 percent carbohy- 
drates). J. W. Jelks, a mechanical en- 
gineer in Sand Springs, Okla., finally 
made the breakthrough. By hydro- 
lyzing sawdust—injecting it with 
steam and acids under pressure—he 
converted it into a low-cost cattle 
feed concentrate. 

Since Jelks opened his pilot plant 
in 1973, beginning lengthy field tests, 
his patented process has been under 
, scrutiny by a number of universities, 
private firms, and the federal gov- 
ernment. All have turned in positive 
reports. The most recent study, by 
the Economic Development Admin- 
istration, U.S. Department of Com- 


_ merce, concluded that by using 


Jelks’ method, “hardwood sawdust 
can be converted into a very palat- 
able, economical replacement for 
grain in ruminant (four-stomached 
animals) feeds.” 

The report places the value of 
properly hydrolyzed hardwood saw- 
dust as an ingredient in cattle feed _ 
as up to 80 percent of ground shelled 
corn—yet the production cost is less 
than half that of corn. 

“In some field tests, the converted 
cellulose material actually has out- 
performed corn in putting gain on 
livestock,” says Thomas Winn, pres- 
ident of Houston-based Charter Fi- 
nancial Group, Inc.,.the U.S. licens- 
ing agent for the process. 

The converted cellulose product, 
tentatively named Econo King, was 
first tested on dairy cattle owned by 
Joe Whetstine of Cabool, Mo. After 
experimenting with small amounts; 
Whetstine took his 100-head dairy 
herd off corn completely in March, 
1976, and fed it. exclusively on a 
ration of 70 percent converted saw- 
dust and 30 percent soybean meal. 
(By comparison, corn, in nercent- 
ages ranging from 60 to 80 percent, 
routinely is mixed with such addi- 
tives as alfalfa, protein, and miner- 
als.) The results were monitored. 
monthly by the computer center at 
Iowa State University. Computer 
printouts showed that, on the new 
diet, the herd’s milk production and 
butterfat content both increased by 
more than 10 percent, while feed 
costs decreased by approximately 
20 percent. | 

- Tests with beef cattle at Texas 
Tech University found that in some 
cases when sawdust replaced a por- 
tion of the grain, “cattle gained at 

a faster daily rate than those on 
other rations,” said Dr; Robert C. 


Albin, professor of animal science. +» 
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It also was learned that fatty acids 


produced by the Jelks process are 


highly efficient in reducing the 


amount of feed required to produce ~ 


a pound of gain. This is because 
fatty acids can be absorbed directly 
into the blood and quickly converted 
to fat. 

Some. credit for all this must be 
given to ‘the Germans, who during 
World War I succeeded in convert- 
ing sawdust into a feed with a food 
value equal to prairie hay (40 per- 

cent the value of corn). It was 
enough to keep cattle alive, but was 
intended only as a maintenance feed. 
Once grains became available again, 
it was dropped from large-scale use. 


A billion cubic feet, 
converted as an energy 
source, could have 
a profound effect 
on economy. 


Experimentation continued with 
treated and untreated sawdust in 
ruminant feeds, but its practical use 
was limited to 10.to 25 percent of 
the total diet, and a number of re- 
searchers concluded that it never 
would be economically feasible to 
treat sawdust for cattle feeds. 

The main stumbling block was 
lignin, the material which binds en- 
ergy-packed cellulose together to 
-form the woody cell walls of plant 
material. The basic components of 
cellulose are starches and sugar 
which provide nutrition and energy, 
and cause substantial weight gain. 
The lignin-cellulose bond in -un- 
treated sawdust is so strong that cat- 
tle can’t digest the cellulose. 

_ Jelks finally broke the seemingly 

impregnable lignin bond, after a ten- 
year struggle, by employing what is 
essentially a huge pressure cooker. 
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By using a concentrated acid and a 
catalyst, extreme heat and pressure 
in a two-step cooking process, he 
broke dawn the lignin-cellulose 


_bond; partially hydrolyzed a large — 


amount of the cellulose into starches, 
sugars, and saccharide acids; and 
rendered a large portion of the car- 
bohydrates digestible. 

Another plus, according to Tom 
Winn, is that cattle feeding on con- 
verted sawdust over a long period 
have remained unusually healthy. 


_The reason was unknown until re- | 


cently, when research by German 
scientists revealed that lignin appar- 
ently has an antibiotic quality. - 

Several commercial plants now 
are converting sawdust waste into _ 
cattle feed. Cost per ton of formu- 
lated sawdust feed (with protein, 
vitamins, and minerals added) is 
about $80 a ton, compared to $100 
and up for any other good quality 
feed on the market. Earliest plants 
were at Frohna and Cabool in Mis- 
souri, and at Rockville, Ind. This 
fall, plants were added at Houston, 
Bastrop and Tulia, Texas; and at 
Spokane, Harrisburg, and Tulsa. 
Winn projects another 20 plants to 
be licensed by the end of this year. 

With the forest products industry 
annually producing more than one- 
billion cubic feet of sawdust that is 
going to waste, a concerted effort to 
convert this by-product into an eco- 
nomical and satisfactory source of 
energy in cattle feeds could have a 
profound effect on the country’s 
economy. 

From a soba standpoint, hydro- 
lyzing cellulose waste could free up, 
each year, several hundred million 
pounds of grain that otherwise would 
be fed to animals, but could be made 
available for human consumption as 
the world’s population grows larger 
and hungrier. a 
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But why? Why should the world’s most popular astronomy magazine send an editor over 
3,000 miles to cover this event? Because Sky and Telescope knew that the first landing 
test would be a critical milestone in the Space Shuttle’s development. And in -years to 
come, the shuttle will play a vital. role in furthering astronomical research. ; 


Who. reads Sky and Telescope? Is it just for the professional astronomer or serious 
‘ amateur? Certainly not! It's also a magazine for those who simply enjoy star-filled night 
skies, who like to keep up with the space program, or who want the nuts and bolts of 
making telescopes. Do you know where and when to look for a comet, an eclipse, a 
meteor shower? Ever wonder how the constellations got their names, or how to locate a 
particular planet? And if you're looking for a telescope, do you know 
which kind suits ‘your needs — and where to buy it? Over 70,000 
readers of Sky and Telescope have the answers. And you can too! 


Each month, popularly written and colorful articles by the world’s top 
astronomers explore exciting topics — from black holes to space geol- 
ogy. And the editors, with more than 200 years of combined observing 
experience, comb mountains of scientific literature and worldwide Z 
reports to bring you the best in popular ASTFONOMY.  --sreererecenccecerccncconceeeeenes 

Send Sky and Telescope for 1 lyr. O 2yr. 











In the United States a year's subscription is only $12 

($22.50 for two years). Just fill out the coupon and 
mail it with your check or money order. Sky and- 
Telescope brings the universe to your door! 
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SATELLITES 
(Cont'd. from P. 55) 

_ cation inexorably increases, our so- 
ciety will become more dependent 
on orbiters. Other forms of long- 
distance contact are quickly becom- 
ing obsolete. The industry’s next 
major advance should be the in- 
troduction of powerful transmitters 
that can beam down signals to very 

small antennas.. 

Already in orbit is the experimen- 
tal Communications Technology 
Satellite, a joint venture of Canada 
and the United States. Its signals 
can be picked up by small portable 
dish antennas only 1.5 meters 
‘across. Studies show that such a 
system can aid education and medi- 
cine, as well as basic communication 
itself. A major education program 


was established by India using. 


-NASA’s’ ATS-6 © satellite, which 
beamed news, farming and medical 





advice to 5000 small villages. 

Dick Tracy’s two-way wrist radio 
may not be that far from reality. In 
an address to the Conference on 
Satellite Communication and Pub- ~— 
lic Service, NASA’s then chief, ~ 
James Fletcher commented on the 
possibly of gigantic satellites, some 
150 feet in diameter, directing some 
25,000 discrete signals to earth an- 
tennas no larger than watch crystals. 
These ground transmitters probably 
could be made for less than the cost 
of an inexpensive watch. 

As have other areas of space re- 
search, communications satellites 
have come a long way in a short 
time. Little more than a decade ago, 
cables, ships, and. planes were the 
only dependable means of transoce- 
anic communication. Orbiters have 
changed all that, and today they 
make calling overseas just as easy as 
calling next door. | 





Try Your Hand at This‘Cross-Number'Puzzie 


Here’s the third in the FIGO 
““cross-number puzzle” series 
presented exclusively for Science 
Digest’s readers. Invented by Edward 
C. Marzo, they are based ona 
patented game and a book of the 
same name. Each puzzle is designed 
with the aid of a computer. This one 
is designed to be solved in 30 to 45 
minutes. See Page 99 for the 
solution. Below are the directions: 


In each row and column with an 
“—"' sign, arrange the four numbers 
shown at the top, together with one 
“1” one “‘—”, and one “x”. The 
result of each arrangement must 
equal the answer printed. In each 
equation, use each number and each 
sign only once. Negative values are 
not permitted. It is assumed that 
parentheses surround all terms to the 
left of the “‘x”’ sign. © 1977 
Ward & Sons. | 
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This puzzle is similar to those in the 
“First Book of TIGO Puzzles,” sold by 
eae 2941, Spartanburg, S.C., 29304 © 
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The Beginning of the End for the Virus? 


“ In an advance that has been 
compared in importance to the 
first Clinical use of penicillin. in 
1941, medical researchers have 
found a drug that can be used to 
treat a usually-fatal virus. In hu- 
man trials, the drug, called ade- 
nosine arabinoside, or ara-A, was 
given to people suffering from 
herpes simplex encephalitis, a 
rare virus that attacks the brain 
and is fatal about 70 percent of 
the time. The mortality rate of the 
group treated with ara-A was re- 
duced to 28 percent, and less than 
50 percent of the patients who 
Survived suffered after-effecis 
from their illness, especially when 


drug treatment was begun in the. 


early stages of the disease. Re- 
search on the drug was carried 
~ out by the National Institute of Al- 
lergy and Infectious Diseases, 
Parke-Davis & Co., and by a num- 
ber of other research labs. 

A member of the purine nuce- 
loside class of chemical com- 
pounds, ara-A was first isolated 
20 years ago from a type of Carib- 
bean sponge by two French scien- 
tists looking for anti-cancer 


agenis. It was isolated again in 
1963, at Parke-Davis, from a soil 
sample collected in Italy. Ara-A’s 
importance stems from the fact 
that viruses are active only after 
they have entered a cell; thus, to 
prevent the virus from multiplying. 
and causing disease, an agent 
had to be found that could pene- 
trate the cell and attack the virus 
without damaging the cell itself. 


Ara-A is the only drug effective 


against a virus that can be safely 
taken internally; it also differs 


from other virus treatments, like 


the polio vaccine, in that it is ef- 
fective after the virus has spread. 

Although ara-A is useful against _ 
only a narrow range of viruses— 
and therefore is not really in. the 
same league as penicillin, which 
can be used against a broad spec- 
trum of bacteria—scientists are 
confident that compounds analo- 
gous to ara-A can now be devel- 
oped to treat other forms of virus. 
Under the generic name Vidara- 
bine, the drug has been available 
for about a year as an ophthalmic 
ointment to treat an eye virus that 
often causes blindness. : 


} ee 


Human Sexuality: A Powerful New Dru 


™ A drug called bromocryptine, 
first synthesized about five years 
ago in Switzerland, has shown the 
ability to correct a wide variety 
of sexual disorders in both men 
and women by suppressing the 


excess secretion of prolactin, a_ 


g for Normalcy | 
pituitary hormone. In women, the 
drug—which is available on an ex- 
perimental basis in the U.S.—has 
been able to return interrupted - 
mensirual cycles to normal, alle- 
viate depression, and restore dor- 
mant sexual desires to normal: in 
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men, the drug has also been able 
to revive libido, as well as re- 
verse impotence by restoring 
sperm production (spermatogen- 
esis)...“ According to the 
Worldwatch Institute, there are 
now more couples using steriliza- 
tion to prevent pregnancy than 
any other preventive family-plan- 


ning measure; at last count, there . 


were 75. million couples relying 
on sterilization, 
million in 1950. “~~ An-Okla- 
homa surgeon has come up with 
an improved method for reversing 
vasectomies. Dr. Joseph W. Hay- 
hurst uses a microsurgical tech- 
nique originally developed in Aus- 
tralia to sew back together the 
ends of the vas deferens, the 
sperm-carrying tube. “~wy A 
physical chemist has recently pa- 
tented a reversible, non-surgical 
method of birth control 


- 


up from four - 


for: 


women. The process uses rubber- 
like silicone plugs to block the 
ends of the fallopian tubes; each 
plug has.a tiny ring in it to allow 
easy withdrawal with a special in- 
strument. “i According to.a re- 
cent study by two scientists in the 
Department of Population Dynam- 
ics of the Johns Hopkins Univer- . 
sity, between 1971 and 1976, sex- 
ual 
women aged 15-19 increased by a 
surprising 30 percent; over half of 
the sample.of 1900 women had 
had intercourse by age 19, with 
the average age of first inter- 
course dropping from.16.5 to 16.2. 
The study also showed that de- 
spite a 3 percent increase be- 
tween 1971 and 1976 in the pro- 
portion of respondents who knew ’ 
the time of greatest risk of prég- | 
nancy, the 1976-proportion was 
still a very low 41 percent. 





Scanner Works Like a Bat To See Inside the Body | 


Researchers at the National 
Institutes of Health have devel- 
oped an inexpensive ultrasonic 
scanner that operates on the 
same principle as the sound-echo 
navigational system of bats to pro- 
vide a cross-section view of the 
abdomen. The scanner sends out 
pulsed signals that in turn. pro- 
duce echoes from various tissue 


boundaries in the body; the scan- 
ner converts those echoes to con- 
tinuous electronic.signals that can - 
be.seen on a tv screen. Among 
other applications, the device can 
be used to study normal physio- | 
logical activity in the abdominal 
area, as well as to detect tumors, 
vascular. abnormalities, -or. stones | 


in the gall bladder. 





Procedure Found for Turning Cells On or Off 


™ A process that can both stimu- 
late and block cell division and 
proliferation has been developed 


by Dr. Clarence D. Cone, Jr., a- 


biomedical researcher in Hamp- 
ton, Va. The method, which is pat- 
terned after normal human mech- 
anisms for changing electrical 
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potentials across cell membranes, 
eventually may help in the treat- 
ment of brain and spinal injury, 


and senility, by effecting the re- 


placement of nerve cells. The | 
method may also help scientists — 
learn how to reverse or inhibit the 
uncontrolled spread of cells. 


activity among unmarried ~ 


_ Food and Health: Diets, Additives, Cholesterol, & Salt. 


Researchers at the University 
of Illinois College of Pharmacy 
are testing a new drug called 
perfluorocytl bromide that could 
make diets obsolete. The drug, 
which does not react with, and is 
not absorbed by, anything in the 
body, coats the intestines and 
Stomach lining to prevent the ab- 
sorption of up to half the calories, 

carbohydrates, and-fats in a full 
- repast “~~ The food additives 
controversy continues to boil. A 
California physician, Dr. Benjamin 
F, Feingold, has claimed that syn- 
_ thetic food additives can trigger 
hyperactivity in children, and that 
additive-free diets can 
many children to normal behavior. 
Researchers at the University of 


Wisconsin-Madison tested the hy- 


pothesis in a carefully-controlled 
eight-week study involving 46 
.children, and concluded that food 
additives do not cause hyperkin- 
esis “~~ But the fact remains 
that the average American ingests 
more than five pounds of synthetic 
additives each year, in some 4000 


return. 


different chemical forms. A book- 
let on the topic, frée for single 
copies, 30¢ per copy for more, is 
available from Today’s Food and 


Additives; P.O. Box 6095: Kan- 


kakee, Ill., 60901 1 In the past 
two decades, researchers report, 
the cholesterol levels of Ameri- 
cans have dropped 5 to 10 per- 
cent, which parallels a 10 percent 
drop in the number of deaths from 
Cardiovascular disease. “ru A 
Surprising piece in the hyperten- 
sion puzzle has come out of a Uni- 
versity of Jowa investigation of the 
effect of salt on blood pressure. 
Researchers found that in pa-~ 
tients with slight hypertension, ex- 
cess Salt in the diet raised blood © 
pressure and constricted blood 
vessels, while in normal patients, 
excessive salt did not elevate 
blood’ pressure. and actually 
caused blood vessels to relax. 
The finding may have important 
implications for the diagnosis and 
treatment of individuals with a 
Predisposition towards hyperten- 
sion. ; 





New Drug Shows Promise A 


Prostacyclin, a powerful com- 
pound in the body that was dis- 
covered only last year and already 
has been shown to play an impor- 


tant role in blood -clotting, now. 


holds promise as a treatment for 
obstructive lung diseases like 


gainst Lung Disease 
bronchial. asthma. In laboratory 


animals in which bronchial con- 
Striction was induced either phar- 
macologically or immunological- . 
ly, prostacyclin was able to effect 
Significant dilation, or opening, of 
the closed air passages. 


| A Rosetta Stone for Doctors’ Prescriptions 


To many consumers, a doctor's 
prescription is an. indecipherable 


hieroglyph that only pharmacists . 


“Can decode. Yet knowing what 


drug has been prescribed, and in 


. what strength, makes it possible 


to comparison shop and.have the 
prescription filled at the lowest 
price. To help consumers under- 


‘Stand what the doctor has -or- - 
dered,.the Food and Drug Admin- — 


istration is offering a free reprint 
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called Reading Prescriptions, 
copies of which can be obtained 


by sending a postcard to the Con- 
sumer Information Center, Dept. 
667E, Pueblo, Co., 81009. 





Psychotherapy That Doesn’t Take Forever to Work - 


M Specially-trained therapists at 
the University of California San 
Francisco’s Psychotherapy Evalu- 
ation and Study Center are using 
an innovative time-limited ap- 
proach to help people work 
through disturbing stress events 
like rape, divorce, bodily injury, or 
death—in about 12 hours’ time. 

The program, a ie by psy- 


chiatry professor Mardi J. Horo- 
witz and based on the theory that 
the natural healing process of the 
mind involves five recognizable 
phases of reaction to stress 
events, aims to identify which 
phase a patient is in, and then 
help to complete the remaining 
phases. The 12 hours may extend 
over six weeks to three months. 


Man’s Best Friend Indicted in Multiple Sclerosis Study 


M There may be a relationship 
between prolonged close contact 
with house pets and the subse- 
quent onset of Multiple Sclerosis, 
according to two studies recently 
carried out in New Jerséy and 
published in the British medical 
journal Lancet. Out of 29 MS pa- 
tients, Drs. Stuart D. Cook and 


Peter C. Dowling found that all - 


but three owned small dogs (two 
of the three non-dog owners 
owned cats). In support of Cook 
and Dowling, Dr. Seymour Jotko- 
witz reported that out of the 50 MS 
patients examined, 46 of them had 
had close contact with a -house 
pet prior to the onset of the dis- 
ease. Some pets were eventually - 
diagnosed as having distemper. 





Cold Water Drownings May Not Be Fatal 


 |It has long been assumed that 
. drowning victims cannot survive 
for more than four or five minutes 
under water, since after that 
length of time the brain begins to 
suffer irreversible damage due to 
oxygen deprivation. But Dr. Mar- 
tin J. Nemiroff of the University of 
Michigan Medical Center has re- 
~ ported a number of cases in which 
people were submerged for as 
long as 38 minutes and recovered 
without impairment. Dr. Nemiroff 
suggests that the victims were 
saved by a “diving reflex’’ that is 
activated in water colder than 70° 
F. First identified in seagoing 
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mammals like whales and por- 
poises, the diving reflex slows the 
heartbeat and restricts the flow of 
blood to the skin, muscles, and 
other tissues—whose need for 
oxygen is reduced by the cold. 
water—and directs the remaining 
blood oxygen tothe heart and 
brain. Thus, Dr. Nemiroff warns, 
though people who have. drowned 
in cold water may be cold, blue; 
not breathing, and lacking a de- 
tectable pulse or heartbeat, res- 
cue workers should not give up 
easily in their efforts to resusci- 
tate them. 

—Neil Gluckin. 


About 7000 people in the U.S. 
are killed by residential fires each 
year—75 percent of them during 
the night. Up to 60 percent of 
those lives might have been 
spared by smoke alarms 


Fire is the nation’s third leading 
accidental killer, trailing only auto- 
mobile accidents and falls. Perhaps 
most alarming in our per capita 
rate of fire deaths, nearly twice that 
of any other country. 

True, this may be related to the 
American propensity for smoking, 
drinking to excess, and upholstered 
furniture. But a solution has 
emerged in the form of some new 
technology: the household smoke 
detector. 

Sensing heat is, of course, Aothine: 
new. What is new, however, is the 
availability of small easily installed 
units of modest price that sense 
smoke—even smoke consisting of 
particles so small you cannot see 
them. Such devices are now made 
by at least 80 manufacturers. They 
sell for about $30 to $50. Some con- 
tain batteries to drive the smoke- 
- sensing circuit and power the alarm; 
others plug into a nearby electrical 
wall outlet. 

But all have two things in com- 
mon: they can be installed in ten 
minutes by anyone with a screw- 
_ Ariver. And in the event of fire, es- 
pecially at night, they can save your 
life and your family’s. In fact, so 
effective are some new smoke de- 
tectors that. many communities are 
Starting to write amendments into 
building codes to require them in 
new dwellings. 

Surprising then, considering the 
almost instant acceptability, that 
manufacturers are quibbling about 
which smoke-detector technology 
works best. Basically, two forms are 


Roger Field’s Consumer Notebook 


Buy Your Smoke 
Detector With Care 


available that operate on rather dif- 
ferent principles. , 

Most: impressive is the so-called 
“ionization smoke detector,” trig- 
gered by smoke particles far too 
small to see. Its heart is a radioac- 
tive source that continually puts out 
harmless alpha particles (the nuclei 
of helium atoms). These are posi- 
tively charged ions that are rather 
weighty, consisting of two protons 
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and two neutrons. What happens is 
that alpha particles come charging 
out of their source material to ionize 
molecules of air by knocking elec- 
trons off these molecules or by at- 
taching themselves to them. 

Since the alpha particles have a 
charge of +2, either-outcome 
yields an ion with electrical charge. 
Negatively charged molecules that 
attracted an alpha particle become 
positively charged; neutral or posi- 

-tively charged molecules losing an - 
electron or two become negatively 
charged. Either way, the resulting 
ion population then drifts towards 
the oppositely charged electrodes of 
a collector, creating a tiny, constant 
electric current. For reasons not en- 
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SMOKE DETECTORS 
tirely understood, but. relating to 
their origin, smoke particles almost 
invariably possess an electrical 
charge. Drifting into the electrode 
area, but too massive to move 
swiftly toward either collecting 
plate, the smoke particle bumps into 
and neutralizes those faster moving 
ions. The otherwise constrant trickle 
of current drops. Special sensing 
circuits detect this drop and trigger 
‘the alarm, which usually consists of 
a loud bicycle horn that could wake 
the dead (but presumably won’t 
have to). Generally, these ioniza- 
tion detectors are.the best units for 
quickly sensing the preserice of flam- 
ing flash fires that produce little 
visible smoke. 

On the other hand, larger visible 
_ smoke particles are best sensed by a 
photoelectric detector. In this unit, 
light from a small bulb shines across 
a dark chamber and is totally ab- 
sorbed by a light trap on the other 
side. Peering perpendicular to the 
beam is a light-sensitive photo cell. 
The presence of smoke particles 


large enough to be seen causes some . | 


light to be reflected in the direction 


of the cell, which picks it up and 
sounds the alarm. In general, bulb-. 


operated photoelectric detectors re- 
quire too much power to run on bat- 
teries. And they are best suited to 
detect smoldering fires started, say, 
by a burning cigarette left on a mat- 
tress. or an upholstered chair. 
Makers of each type of smoke de- 
tector make a.big point of the dif- 
ferent response times to these two 
kinds of fires. But experts say a well- 
designed detector of either type can 
save lives, no matter how the fire 
starts. And, of course, consumers 


with larger dwellings requiring two © 


detectors would be well advised to 
buy one of each type. (See accom- 
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panying article, “What to look 
for.) - 

What is clear, however, is that 
many makers, in their rush to cash 
in on the public’s understandable 
fear of fire, have introduced less- 
than-perfect smoke detectors in both 
categories. 

The expert at the National Bu- 
reau of Standards in charge of set-. 
ting standards for smoke detectors— 
Richard Bright—reports that tests 
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éondaclens at the Bureau show each 
detector technology has its place. A 
flash fire with little visible smoke 
may be detected in one to two min- 
utes, but with flames spreading rap- 
idly the family may have just one 
or two minutes more to get out of 
the house. A smoldering fire may 


not be detected for up to two hours, 


but the family then might have an- 
other hour or two to leave before 
being overcome by toxic fumes. He 
also points out that an ionization de-. 


tector is more likely to be triggered 


falsely by open-flame cooking. So if 
you plan to locate a detector near 
the kitchen, it should be a photo- 
electric unit. 
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Broaden your horizons...stay on 
top of significant developments 

in the many fields of science. 
Our editors screen important 
information from more than 150 
different sources, supplementing 
these with up-to-the-hour articles 
by outstanding writérs. 

In two-dozen areas—aerospace 
to zoology—we keep you 
completely informed. All in an 
integrated, clear, and concise 
magazine. 


Yes! oO Send me 1 year “q 
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(J | prefer:2 years 
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Please initial here if you wish to be billed. 
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SMOKE DETECTORS 
through dwellings may move as 
slowly as seven feet a minute. 

As a practical matter, whether or 
not smoke gains access to the in- 
terior of a detector—according to 
tests conducted at the National Bu- 
reau of Standards—sometimes de- 
pends on the way it is mounted and 
positioned. Generally, smoke en- 


countered no difficulty gaining ac- 


cess to ceiling mounted detectors. 
But some intended for wall-mount- 
ing—especially photoelectric detec- 
tors designed to be wall-mounted 
—created thermal barriers that pre- 
vented smoke from entering. Obvi- 
ously, smoke that doesn’t enter a 
detector cannot trigger an alarm. 

Finally, the question of hazard- 
ous design. For your own peace of 
mind, you.may wish to investigate 
and consider one of the two detec- 
tors that seem to perform better 
than the others. While experts won't 
go on record endorsing any one 
brand over another, the inside word 
among smoke detector authorities 
does pinpoint the following two 
models as being substantially better 
than others. 

Those two units are: the Pyr-A- 
Larm Model FB-I, made by Pyro- 
tronics of Dublin, Ga., 31021, and 
the GE Model 8201-2 made by 
General Electric. Both are ioniza- 
tion detectors designed specifically 
to detect smoky smoldering fires: 
rapidly as well as flaming fires. And 
the latter unit by GE is the first 
smoke detector made on a single 
chip of silicon that has gained UL 
approval. It can be identified by 
opening it up and finding virtually 
nothing inside—an almost empty 
housing contains a tiny microcircuit,. 
a couple of small components, and 
a small black electronic horn, plus ~ 
a battery! 





The Inner Planets. Clark R. Chap- 
man. Scribner’s. ($7.95). New light on 
‘the rocky worlds of Mercury, Venus, 
Earth, Moon, Mars, and the asteroids. 


c 


Perpetual Motion: The History of an 
Obsession. Arthur W.J.G. Ord-Hume. 
St. Martin’s Press. ($15). Frustration 
and futility from the beginning. “The 
fascination of the subject is not quite 
dead: Today in the laboratory the phe- 
nomenon known as superconductivity 
has actually made possible a form of 
perpetual motion.” | 


Migration to the Stars. Edward S. 
Gilfillan, Jr. Robert B. Luce, Inc. 
($8.95). In that “we have outgrown 
the earth,” the author offers an argu- 
ment for space colonization; he finds 
“nothing that can stop us.” 


The Future of Science. Timothy C. L. 
Robinson, editor. John Wiley & Sons. 
($12.95). Talks at the eleventh Nobel 
Conference in 1975 at Gustavus Adol- 
phus College by three laureates anda 
theologian who examine science from 
a variety of aspects. 


The War Animals. Robert E. Lubow. 
Doubleday. ($7.95). The training and 


use of animals as weapons of war, . 


including a greater variety than you 
might expect. 


If the Patient Is You (Or Someone 
You Love). Milton H. Miller, M.D: 
Scribner’s. ($9.95). Psychiatry, from 
the patient’s point of view: “What is it 
like to be schizophrenic, neurotic, per- 
verse? These are the key questions that 
must be answered before choosing 
treatments. .. .” 


- health and well-being. | 


Ecology Out of Joint. Lorne J. and 


_ Margery Milne. Scribner’s. ($8.95). 


The theory that “our entire ecological 
order is tumbling into chaos.” 


Ecological Sanity. George Claus and 
Karen Bolander. David McKay Co. 
($16.95). Attempt to refocus aims and 
methods of the ecological movement. 
from “reactionary” to “revolutionary,” 
advocating a more scientific interpre- 
tation of facts. “A critical examination 
of bad science, good intentions, and 
premature announcements of the ecol- 
ogy lobby.” 


Pigeons and Doves of the World. 
Derek Goodwin. Cornell University 
Press. ($27.50). An out-size authorita- 
tive guide to all living or recently ex- 
tinct species, profusely illustrated by 
Robert Gillmor. 


Cancer and Chemicals. Thomas H. 
Corbett, M.D. Nelson Hall. ($8.95; 
$5.95 paperback). Chemicals that pol- 
lute our environment, where they are, 
how they got there, their effect on 


Genetic Evolution. Chen Kang Chai. 
University of Chicago Press. ($20). 
Innovative, comprehensive theory of. 
the subject by a researcher who views 
life as a self-generating information 
system. ; 


Adventures of a Mathematician. 


S. M. Ulam. Scribner’s. ($4.95, paper- 


back). Recollections of one who was 


among the pioneers in computer use in 
scientific research and who was co- 
author of the paper behind the H- 
bomb. 


Rays of Hope: The Transition to a 
Post-Petroleum World. Denis Hayes. 
W. W. Norton & Co. ($9.95; $3.95 
paperback). Arguments on behalf of 
solar power. | 


Biohazard. Michael Rogers. Knopf. 
($8.95). The controversy on recombi- 
nant DNA research. . . > 
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Careers in actranies 


. Move: up to a rewarding, satisfying career in electronics. 
» We'll help you acquire skills, knowledge for job advance- « 
© mert. Prepare now with CIE, ‘the specialists in “‘education- « 
* by-mail"’ electronics career training. Beginner, advanced ! 
+ courses. FCC License preparation, pro 
+ shooting equipment programs available. Ste epebiy step in-s 
* struction. rses approved under G.I. Bil Accredited * . 
' Member National Home Study Council, School representative ; 
: contact in selected cities. Write for free school catalog. 


ci E Cleveland institute 
of Electronics, Inc. 
1776 E. 17th St., Dept. WSD-03, Cleveland, Ohio 44114 
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POLICE BURGLAR ALARM 


Protect your home and loved ones 
against intruders. Ingenious switch 
installs in windows and doors. Emits 
a shrill warning from its squad car 
‘type. spinning siren. Works on pen- 
lite: batteries. 
i €.0.D..$3.95 PPD. Buy 2 for $7.00 
> And SAVE! 


TERRACE HOUSE 
570 Connetquot Ave., Box 229, 
Dept. PB-1, Islip Terrace, 

; New York 41752 


AyINSTANT MEMORY 


The new way to remember 


- A short, simple method of acquiring a powerful - 
memory. No memorization, no keywords. Re- 
lease your. photographic memory. Learn ‘how 
you remember, “why” you forget. Discover your 
natural ability ‘to recall everything. Send for 
free information to: 

INSTITUTE of ADVANCED THINKING 
845 Via de-la Paz, Dept.SD., Pacific Palisades, CA 90272 

















THE SUPER SLURPER DIFFERENCE. 





gs from th 

tered -identically. The 
’ in soil-with Super Slurper. The ether was not. 
AMAZING NEW SUPER SLURPER KEEPS SOIL 

MOIST LONGER for healthier, more carefree plants 


Cuttin the. same original plant and wa- 


healthy one was planted 


—indoors or out! Mixed with soil, these tiny fi 
‘absorb & hold 200:x’s their weight in’ ee tien ts 


released to: plant roots as needed. Lengthens time be-. 
‘tween plant watering—improves and*speeds germina- 


tion: Just $2.98. per package + 26¢ postage. . Money 
back guarantee. Send t 


CANFIELD ENTERPRISES, 227 ‘Brewster. Drive, 
‘Fayetteville, N.C..- 28303 for your plants ‘Sake. 
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Larousse Guide to Minerals, Rocks 
and: Fossils. W. A. Hamilton, A. R. 
Woolley, A. C. Bishop. Larousse & Co. 
($6.95, paperback). Arranged as a 
field guide for rapid, accurate identifi- 
cations. 


Beyond Biofeedback. Elmer and 
Alyce Green. Delacorte.. ($10.95). Re- 
porting on research at Na Vie aed 
Foundation of the mind’s power to con- 
trol the body and its unconscious func- 
tions, emotions, and states of con- 
sciousness. ; 


The Secret Lives of Fishes. Bernard 
L. Gordon. Grosset & Dunlap. ($12.95; 
$7.95 paperback). A series of relatively 
brief notes on the “fascinating... 
frightening facts” about 70 different 
fish. 


Insect Life. Michael Tweedie. Taplin-- 


ger. ($8.95). Delineating insects’ place . 
in the world, their diversity, and role 


_in maintaining the balance of nature. 


Astronomy—Structure of the Uni- 
verse.-A, E. Roy and D. Clarke. Adam 
Hilger Ltd. (Bristol); Crane Russak 
(New York). ($24.50; $14. 50, paper). 

Writing for students and serious ama- 


-teurs,. the authors move in the tradi- 


tional way from the solar system to 
cosmology. They derive useful mathe- 
matical expressions throughout and 


invoke simple calculus as occasion de- 


mands. A.casual reader may ignore - 


-this, but the simple exposition and 


wealth of subjects make this textbook 


(complete with exercises, problems, 


and answers) a very useful reference 
work for teachers using a different 
book. Ideally, one should also possess 


what is virtually a first volume to this 


second one: Astronomy—Principles and 
Practice, by: the same: authors. Using 


them together, an amateur could feel 


astronomically invincible. 
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CHRISTMAS GIFT SHOPPING 


FREE: Gift catalog. Unique ideas. for:yeur Christ- 
-mas_ giving. : Discount prices. Ward, Box DE, 
Westminster, California 92683. 





’ OIL PORTRAITS Painted on large 12x16” canvas - 


board, readyto frame. Send 5x7” (appx) color photo 
with $32.. Two-subject portrait $10 extra. Agents 
pelcomens R. Fulcher, Box 14423, Norfolk, Va. 





GHRISTMAS 77 SHOP By Mail Catalog. $1.00 
- Deduct from order. Harold Enterprises, Box 1753, 
Binghamton, N.Y. 13902. 


CHRISTMAS SPECIAL: Turquoise, Coral, Sterling 
Jewelry. Reduced 25%! Guaranteed. Free catalog 
| itd B&T Jones, 6004 152 Ave., West Olive, MI. 
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SAVE $200 Yearly at rural auctions. Bargains oni 
fts. ind senile D. Jarecki, 37 Bertha, Chicopee, 
ass. : ; 


XRAY BIRDHOUSE, Educational, watch them 
Build, see them Hatch and Grow. Birdhouse sticks 
to window:-See inside Birdhouse thru magic mirror 
on back. See birds, wey don’t see you. 

for all ages. bar J. Bee Traders, P.O. Box 706, 
Turnersville, N.J. 08012. 











SPACE, ASTRONAUTS 


SPACE COLONY ON MARS. A Scientifically accu- 
rate board-game for fun and information. NEW! 
Get FREE Description from: Teaching Aids Com- 
pany, 59 Kelsey View, Tooele, UT: 84074. 


APOLLO 11 MISSION PRESS KIT. Official: NASA © 


.. Book; Never before available to public! 250 Pages 
"of facts. on’Man’s First Moon Landing. Send $9.98 


plus 75 handling to: KW Products,.Box 5385, 


herman Oaks, Ca. 91413 | 
:  $PACEFLEET Exotic spaceships revealed. For 
iHustrated book send .$5 to: Spectrum Publishing, 
4080 Siskiyou, Dept. D, Santa Rosa,-Cal. 95405. 
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_ Kappel, Classified Advertising Manager, Sclence Digest, 224 West 57th St., N.Y., N.Y. 10019. 
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reat gift . 
. Magnetism, Atomics—$5.00— 


lowa 52404. 














. ING GLIDING | 


BOOMERANGS! PRO-RETURNING. FREE Catalog— 
30 designs. (Australia, England, Germany), subject 
ence prol- 


an, 


AVIATIO 


ect! Write: Champion Thrower—Boomerang 


310-A: Park, Monroe, LA, 71201. 


BUILD A “FLYING VOLKSWAGEN!” The Teenie 
Two an all-metal plane. it’s a challenging project 
r 


eets. 00. Send ‘orders to: Popular 
Mechanics, Dept. HE, Box 1014, Radio City Sta., 
New York, N.Y. 10019. 


SCIENCE AND CHEMISTRY 


PYRAMIDOLOGY: Extensive Book And Product 
List, Send 2 Stamps: Pyramids, 8143-S Big Bend, 
St. Louis, Mo. 63119, | 


ASSOCIATION “PUSHING GRAVITY RESEARCH 
Breakthrough booklet $1.00 including 1976-77, 
ESSAY COMPETITION ANNOUNCEMENTS. Carnahan, | 








3204 Breeze, Austin, Texas 78722. 


FOUNDATION Theory—Unifies Cosmology, Gravity, 
Ball, 1615 $an Juan 
Road, Watsonville, California 95076. 


SCIENCE SUPPLIES And KITS, Send 25¢ for 


catalog: Schubel & Son, Box 214848-S,. Sacramento, 
CA. 95821. | 


BUILD A ROBOT! Plans $5.00. American Robots, 
P. O. Box 1304, Tulsa, Oklahoma 74101.. 


LASER Plans—Five for $8.00; Catalog $2.00. 
oa” Box 1005, “‘SD1177’’, Claremont, Calif. 


PYRAMID PAPERWEIGHT—Beautiful $3.00. Guar- 
anteed. RED’S, 4101 16th Ave. S.W., Cedar Rapids, 


CHEMISTRY And _ Biology ‘Catalogue $.35. 
BOULEVARD Laboratories, Inc., 3114 E. 83rd Street, 
Chicago, Illinois 60617. . - 


_ TESLA TURBINE—Here’s. a simple. modelmaking 


- project:. no istons, so no close tolerances! Runs 


on: air or steam.° Complete. plans, easy to make. 


* Pabtocony of article available for $1.25. Send order 
a 


to: Popular Mechanics, -Dept. HE, Box 1014, Radio 
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SOCIETY FOR THE INVESTIGATION OF THE UNEX- 
PLAINED. For The Serious Study of Tangible 
“Unexplaineds,” Particularly in The Natural Sci- 
ences. Membership includes Subscription to Quar- 
terly Journal and Access to Unique Library and 
Files. Information: SITU .(D), Columbla, NJ 07832. 


THOMAS OPTICAL TRAJECTORY RELATIVITY 
C-PLUS MASSES, Einsteln’s Scandals. $1.00. hs 
Vermont, Daytona 3 


HEAR WHISPERS 250 YARDS AWAY! ezine new 
Project. Unique, Box 534SD, Nitro, W.V. 25143 


MODEL ROCKETS From Design to Launch. $5.25. 
100 Ways to Save-in Model Rocket Building. -$1.25. 
Catalog 50¢, Refundable. Rockets, Box 591, 995 
Pomona Rd. 91, Corona, Calif. 91720. 





formation 25¢. Snedeker, 93 
-Lakewood Gardens, Pittston, Pa. 18640. 


WATER DISTILLERS—For Health—Build Yourself 
—Save Money—tThree Different Plane ach West 
Solar—$2.50. Paul Anderson ats Fingh We 
Downsview, Ontario, Canada M3N 2V 


TRIBOLITE FOSSILS—500,000,000 Years old. Only - 


p00. 00. coe Flynn, 6164 Pershing,. St. Louis, 


BINOCULARS, TELESCOPES, ca ea 
MAGNIFIERS 





INVENTIONS WANTED 


INVENTIONS & PATENTS WANTED FOR CASH OR 
ROYALTY. HARDWARE, HOUSEWARE, AUTOMOBILE, 
ELECTRONIC, ELECTRICAL & MECHANICAL DEVICES, 
TOOLS, TOYS, ETC. WE DEVELOP, MANUFACTURE & 
SELL, BENNETT ASSOCIATES, 250 WEST 57TH 
STREET, NEW YORK, N.Y. 212-586-1782. “a 


FOR INVENTORS 


HOW To make money inventing. Turn your Ideas 
into dollars. NEW booklet tells how. $1.50. Wesley 
Leonard, 1870 North Main, Dept. SD-12, Hancock, 
Maine 04640. 


LET Me Illustrate Your Idea! Renderings and 
Patent Drawings. Wasiluk Assoc., P.0. Box 22214, 
e Buena Vista, Fla. 32830. . 


TREASURE FINDERS 


BURIED TREASURE—LOCATE UP TO QUARTER 
MILE AWAY WITH ULTRA-SENSITIVE DIRECTIONAL 
LOCATOR. SEND FOR FREE, INFORMATIVE PAN- 
PHLET. RESEARCH PRODUCTS, BOX 13441—@C, 
ibstsildeie FLORIDA 33611. 


MATHEMATICS 


NEW SCIENTIFIC BIO-RHYTHM CHART. Love 
wealth,. health, knowledge dally! Know when and 
how to react emotionally, physically, and intellectu- 
ally everyday, Birthday, $5.00 for.6 months; $7 
for 12 months. Bio-Counselin 
tion, Inc., 24 Adams Street, 
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MATHEMATICS 


FIRST NEW CALCULUS IN 300 YEARS. Send 
spampes suaressod, envelope. Mathco, Rockport, 
Mass. 01966. 


EDUCATION AND INSTRUCTIONS 


- BE ALIVE AT LAST! Tap your true potential... 
for Increased mindpower, easier relaxation. Ra id 
results assured. Full Details FREE. Life Dynamics,. 
Gh anes enn Way, P.O. Box 418-KJV, Laguna Beach, 











LEARN While Asleep! Tapes, Records, Books, 
Equipment. Also Alpha Brainwave Feedback d 
vices. Free catalog. Sleep-Learning Research 
Association, Box 24-SD, Olympia, Washington 98501. 


NATURA Health, Correspondence, Resident study 
—Nutrition, ESP P, Massage, Reflexolog . Herbology, 
Details $1.00, Refund with registration, Natural 


_ Health, Box 1962, St. Louls, MO. 63118. 


STUDY RADIESTHESIA and RADIONICS. CATA- 


. LOGUE OF COURSES AND EQUIPMENT $1.00 Refund- 


able on Purchases. Secretary, Highfield, Dane Hill, 
Sussex, England. Established. "93 Years. 


FAILED YOUR LAST are Do not des 
Tips”? 1977 Edition $2.00 postpaid. | 
P.O. Box 341-S, Brooklyn, New York 11216. 


iy ine & Post-Graduate awards In Philoso- 
Arts, Sciences, Homeopathy, Radionics, Hu- 
nabities, 25 subjects. Curricular free, alr-mall 
$i. .00. (Refundable) Registrar, Sussex College of 
echnology, Highfield, Dane Hill, Sussex, England. - 


METAPHYSICAL Psychology, Parapsychology 
Courses. Certificates. Detalls. ‘APRF, _ Box 5395-G, 
Sherman Oaks, CA. 91413. 


UNITY THRU DIVERSITY. The same ag Hy plies 
for Man, God, and the Universe. grr kia! ares 





FASTEST. PIANO AND HARMONICA COURSES § In. 
History! Use patented system! Information: Box 
751-D, La Canada, CA. 91011. 


‘METRIC MAGIC Devised by Teacher Ue$ Teaching 
her’ Students. Useful for everyone! efund- 
able. Discounts on Multiple Orders. Pyramid Pred- 
ucts, 692 Hawthorne SDN, Tiburon, calif 94920. 


“INSTANT MEMORY”—NEW WAY TO REMEMBER. 
No Memorization, No. Word Associations, No ‘Key= 
words. Release your PHOTOGRAPHIC MEMORY, For- 
get Nothing! Discover “CONTROLLED” intultion, 
ESP, Confidence, Self-Mastery. Immediate results. 
Free information. INSTITUTE OF ADVANCED THINK- 


met ay 845-SD ViaLapaz, Pacific Palisades, California 


HOW TO GET CREDIT! Latest! Complete Informa- 
’ tion! Easy! Guaranteed Results. 
: ees) Advisory Services, Box 8151E, St. Paul, Mn. 


Free Details. Re- 


EXPAND Your word power! New, easy method 
builds vocabulary fast. Free sample. Family Pub- 
lishing, Room 115, Box 2686, Lakewood, Ohio 


YOUR Classified ad in this space will be seen by 


more than 500,000 active mailorder buyers. fe 
rates and infomation write: Classified Adt De ory A. 
Science Digest, 224 West 57 Street, New Yo 


_. 10019. 
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BOOKS AND PUBLICATIONS 


BOOKS LOCATED FREE! Hoffman Research 
Services, Box 342-K, Rillton, Penna. 15678. 


BOOKS Rare Scarce Out-Of-Print. Firearms, Hunt- 
ing, Fishing, Natural History, Geoscience. Lists 
$1,00. Melvin Marcher, 6204 N. Vermont, Oklahoma 
City, OK. 73112. 


BOOKLOVERS. FREE Color catalog offers scores 
of bookplates and other hard-to-find home library 
accessories. Antioch Bookplate Company, Box 
28DD, Yellow Springs, Ohio 45387. 


VETERINARY Guide. The only book of its kind. 
New and revised edition. Send $9.95 to: Popular 
Mechanics, Dept. HE, Box 1575, Radio City Sta., 
New York, N.Y. 10019. 


SELF IMPROVEMENT BOOKS. FREE CATALOG. 
WELCO, 445 MOLINO, SUNNYVALE, CA 94086. 


CB AUTHENTIC DICTIONARY, $3.00. 
Distributor Company, 7760 Fiesta Road, Pensacola, 
Fla. 32504. 


“UNUSUAL Books!” Forty for $5.00. Catalogue 
Eres. ternational, Box 7798SD, Atlanta, Georgia 





SEND Quarter for catalog. Bookfinder, 1950 Post 
#108SD, San Francisco, Calif. 94115. 


BOOKS, BOOKS, SAVE! FREE CATALOG! Roberts 
Sook erie: Dept. Q, P.O. Box 411, Tarrytown, 


80% OFF ALL CURRENT HARDCOVER BEST- 


SELLERS. Unique shared purchase concept. Join the. 


avant garde readers now! Why wait for more ex- 
pensive paperbacks? Free brochure. Share A Best- 


Seller, Box 205-K, Brighton, Ontario, Canada KOK ~ 


1HO. Guaranteed! 


DAI CIRCE’S “ASTROLOGY” Separates nonsense 
from ancient Science. Read it! $6.75. Exposition, 
900 S. Oyster Bay Rd., Hicksville, NY 11801. 


BEYOND The nonsense of sun-sign columns, 
. there is a world of scientific. discovery now giving 
birth to the new astrology. Learn about it every 
month in PHENOMENA, astrology’s international 
newspaper. $10/yr. Box 6228, Toronto A, Canada. 


‘CRAFTSMEN, Collectors, Hobbyists, Science En- 
thuslasts—Guide to 450 magazines, newsletters, 
$2.25. Hersey Publications, P.O. Box 515-H, Stew- 
artstown, PA. 17363. | 


BACK Issue Magazines. 200-titles, 1890 to 1977. 
Send Stamped Envelope. Free List. Everybody’s 





Bookshop. Dept. S.D., 217 West 6th, Los Angeles, 


‘Calif. 90014. 


POPULAR MECHANICS COMPLETE APPLIANCE 
REPAIR MANUAL. 320 pgs. Book provides easy-to- 
follow, nontechnical text and preiuee showing 
how ‘to repair virtually any small or large house- 
hold appliance from a hot comb to a gas furnace. 
Can save hundreds of dollars! Price $8.95. Send 
orders to: Popular Mechanics, Dept. HE, Box 1575, 
Radio City Sta., New York, N.Y. 10019. 


Be ‘BOOKPLATES 











FREE Color catalog offers scores, of hard-to-find 


home library accessories, Antioch Bookplate Com- 
pany, Box 28GH, Yellow Springs, Ohio 45387. 


Variety 


\ 


REAL ESTATE—FARMS 


HOW TO Find and Purchase Good Country Land. 
Guaranteed. Send $2.95. Frank Hutton, P.O. Box 
281, Springfield, Tenn. 37172. 











BIG... FREE... CATALOG! Over 2,500 to 
values coast to. coast! UNITED FARM AGENCY, 
612-SD, West 47th, Kansas City, Mo. 64112. 





HOW To Find, Purchase Country Land: Use as 
vacation site, weekend trips, etc. Receive free 
different booklet with order. Details: Jarecki, 37 
Bertha, Chicopee, Mass. 01013.. 


GOVERNMENT SURPLUS 


JEEPS — $59.30! — CARS — $33.50! — 200,000 
ITEMS! — GOVERNMENT SURPLUS — MOST COMPRE- - 
HENSIVE DIRECTORY AVAILABLE. Tells how, where 
to buy—YOUR AREA—$2.00—MONEYBACK GUARAN- 
TEE—Government Information Services, Department 
V-11, Box 99249, San Francisco, Caltforn a 94109 
(433 California). 


HOBBIES AND COLLECTIONS 


SEASHELLS Worldwide price list FREE. Book, 790 
color pictures $2.00. Box 13288, Tampa, Fla. 33681. 




















RARE. FOSSIL INSECT-BEARING NODULES, 20 
Million years old. Agatized insects can be freed 
from matrix. Send stamped-addressed ‘envelope. 
Silent Reflections, Box 274, Yermo, CA 92398. 


POPULAR MECHANICS COMPLETE MANUAL OF 
HOME REPAIR AND IMPROVEMENT. 480 pas. ee 
Oo KNOW 








ANTIQUES, RELICS, INDIAN GOODS, 
AND CURIOS 


FOUR Rare, Hard to Find Antique Maps $6.95. 
Roger Belisle, 2630 Polk Street, Minneapolis, 
Minn, 55418. 








STAMP COLLECTING 


RARE OLD.U.S. STAMPS! 1879 Washington, Alr- 
mails, Commemoratives. Send 10¢ for approval mail- 
ing. Morton Stamps (X11), 7814 Belmont, Chicago, 


10 ISRAEL Stamps Free to approval applicants. 
W-B Stamps, Dept. SD, Wilkes-Barre, Pa. 18703, 


10 INTRODUCTORY STAMPS 25%. Included Ap- 








-provals. Hillyers, Rt. 56, Athens, Ohio 45701. 





GOOD Stamps. Send 25¢, receive bonus with 
approvals. The Stamp Pot, 4775 Victoria Ave., 
Fremont, Calif. 94538. 





PLEASE Be sure to include your zip code when 


ordering merchandise from classified . advertise- 


ments. You’ll receive faster delivery. 
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STAMP COLLECTING 





’ 107 Different triangles, sports, topicals,- etc. 
-Value $4.00. Only 10¢. Approvals. Free coupon 
worth $1. Jayto Stamps, Dept. 175-SD1, East 
Syracuse, New York 13057. ; 


GAMES, TOYS, PUZZLES & NOVELTIES 


NON-COMPETITIVE. Games For Children and 
. Adults. Play together not against each other. Free 
catalog: Family Pastimes-SD, R.R.4, Perth, Ontario, 
Canada K7H 3C6. 


SPACE COLONY ON MARS. A Scientifically ace 








curate board game for fun and information, NEW! 
Get FREE Description from: Teaching Aids Com- 
pany, 59 Kelsey View, Tooele, Ut. 84074. 


DO-IT-YOURSELF 


300 LATEST HOW TO & SELF IMPROVEMENT 
BOOKS. FREE LITERATURE. Arrowlite, Box 2S, 
NicGrann, Penna. 16236. 


BACKYARD WINDMILL KIT—Contains all parts 
needed to build a backyard decorative windmill. 
Windmill diameter 3 feet, tail length.3 feet. Made 





mounting pole, costs abo 
store. Money back guarantee. 3 
Cleary, 187 Sinclair Ave., Staten Island, N.Y. 10312. 


PLANS FOR ABOVE, BELOW-GROUND FALLOUT 
SHELTERS. Complete Instructions and Materials 
List. $1.00. ALSO: What to do During a Nuclear 
Emergency. HANDBOOK. a0), J. L. Blewitt, 555 





TAPE-Slide Synchronizer, lep-disso 
jector, audiovisual plans, $8.50. 
Maywood, South Euclid, Ohio 44121. - 


PM’S GREAT, NEW MASTER HOME CARE GUIDE. 
The latest and greatest in the Popular Mechanics 
Master. Guide Series, Lays out all you need to know 
about home repalrs, from basement waterproofing 
to roof repair. 24 laminated, wipe-clean sheets on 
12 stand-up, hang-up boards. 150 charts and Iillus- 
trations. Properly used, it can save thousands of 
dollars. $4.95 -+ 50¢ to covér postage and han- 
dling. PM Master Home Care Guide, Dept. HE, Box 
1014,. Radio City Sta., New York, N.Y. 10019. 


CARNIVOROUS PLANTS 


multipro- 








50 KINDS, New Book “The World of Carnivorous. 
Plants”. Illustrated Catalog 25 cents. Peter Pauls 
Nurseries, Sand Road, Canandaigua, N.Y. 14424. 


RARE And EXOTIC, $1.00 to $1.75, Illustrated 
Catalog set World Insectivorous Plants, Rt. 
Box 338-S, Arroyo Grande, Callfornia 93420. 


CAMPING EQUIPMENT AND TENTS 


PERMANENT Match pull out of the case, Strike 
on the edge. Instantly lights—indoors or outdoors. 
Never fails. Only $1.00 plus aa postage. Paugene, 
Box 685F, Hope, Arkansas 71801. 








ept. HE; Box 1014, Radio City Sta., New York 
Y. 10019. sed oe. 
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AUTO SUPPLIES & EQUIPMENT 


CORVAIR Parts—Catalog of 2800 items: $2.25: 
Clark’s CORVAIR Parts, Shelburne, Ma. 01370, Ph. 
413-625-9092. 


110 Volts 3000 Watts from your vehicle’s alter- - 
nator. Simple plans $1. JC Enterprises, 406D Brent 
Way, Shelley, ID. 83274. 


WEARING APPAREL 


BIONIC SOCKS. Revolutionary Nylon Socks so 
Indestructable in Normal use You can order Free 
Replacements for any you ever wear out anytime. 
Ankle 6 pair $10.78 Total, Dozen $20.38 Total. 











FOR THE HOME 


ELECTROSTATIC Carpet & Floor Sweeper. Free 
Brochure. Hoky.Sales-D, 302 W. Medlock Dr. #8, 
Phoenix, AZ 85013. 


__ at $10.95 ppd.) 10 day guarantee. Ann-Art Limited 


11W1, 46 E. Cavalier ‘Dr., Buffalo, N.Y. 14227, 


MORTGAGE REPORT GUARANTEED TO SAVE YOU 
THOUSANDS IN INTEREST ON YOUR HOME-LOAN. 


- SEND $10.00 TO: MORTGAGE ADVISORS, BOX 9555, 


AUSTIN, TEXAS 78766. 


NEW TELE-DECK FOR ALL TELEPHONES, 
HOLDER, MESSAGE WINDOW, CALENDAR, WRITING 
PAD, MESSAGE WINDOW—IDEAL GIFT FOR HOME & 
OFFICE. DETAILS FREE! H. J. PALMER, P.0. BOX . 
3290, PHILADELPHIA, PA. 19130. ea 


NEVER CLEAN YOUR TOILET AGAIN! This product 
really works! Send $3.25 for sample. J. McKay, . 


PEN 
G 


25 Hawthorne, Needham, MA. 02192. 
FOR PARENTS 


TALKING Animal book. Children fave It. Only - 
$1.00 ‘plus 25¢ handling. L. Royer, Box 462, 
Southampton, Pa. 18966. 


BURGLAR ALARMS & HOME PROTECTION 


HOW To Install Professional Alarm Systems. Free 
details! Lemac Enterprises, 315A Stagecoach, 
Gallup, N.M. 87301. 


COLOR SLIDES 


GAF Colorslides. Worldwide Catalog 50¢. World-. 
wide, 7427-D Washbum, Minneapolis, Minn, 55423..- 


PHOTOS & PHOTO SUPPLIES 


ELECTROPHOTOGRAPHY Captures ‘‘aura’’ of your 
charms, favorite possessions. B/W, color electro- 
graphs available, Details, 25¢. Spu/Electrographics, 
P.O. Bax 40754, Dept. D, St. Petersburg, Fla. 33710. 


: WINEMAKING AND OTHER RECIPES 


NEED A good hamburger recipe? Send $1.00 to: 
a ae Box. 41603, Sacramento, Cal.. 





























OF INTEREST TO WOMEN 
EXOTIC And Novel Plants and Flowers for your 





home, Guaranteed to grow or replaced Free. Send - 


13¢ Stamp for brochure. Barnum, B215 James, 
Medina, N.Y. 14103, . 





chanics, Dept. QFW, Box 1014, Radio 
N. Y, 10019. : 





OF INTEREST TO ALL 
NEVER Pay another. traffic ticket. Rush. $3.00! 





Guaranteed facts. Jones, 1120 Cedar, Jacksonville, 


Fl. 32207. 

CUSTOM-PRINTED T-SHIRTS For clubs, schools, 
special events. Reasonable. Colorado Gold, 7100 
Mississippi, #7308B, Denver, Colorado 80224. 


GIFT SHOPPING 











. _ FREE Catalogue of -Items and Gifts you can order 
for yourself and friends. D. G, Products Company, 
Highway 226, Route 6, Box 536A, Shelby, North 

Carolina 28150. . 


FREE Catalog, Distinctive Gifts. Mike Flanick, 
507 Perry Highway, Pittsburgh, Pa. 15229. 


BUY Excellent Gifts From 200. Illustrations. Cata- 
log Offers Free Bonus Items. Bilmar Sales, Box 10- 
11, 70-65 Walnut Street, Forest Hills, N. Y. 11375. 


T-SHIRTS! Anything up. to 20 letters printed on 
quality white (navy trim) shirt. Send size, $4.95: 
T-Shirter, Box 22630B, Denver, Colorado 80222. 


lee et a se 
- YOU'LL. LOVE GLAMOR SARGE HANDBAGS .. . 
SAVES Money. New Complete Wardrobe Bag, $10.90. 
Limited Time only. Satisfaction Guaranteed. Meriam 
NuBags, Box 696, Morton Grove, III. 60053. 


PM PRESCHOOLER SHOP APRON. Just like dad’s! 
Accurately scaled miniature copy of full-size PM 
Carpenter apron complete with three deep nail 
pockets (great for cookies), rule and pencil pocket, 
bright yellow imprint on 100% Burlington .cotton 
denim plus adjustable neck strap. Great Gift! 
$2.95 ppd. PM Child’s Apron, Dept. HE, Box 1014, 
Radio City Sta., New York, N.Y. 10019. : 


WATCHES, OLD GOLD, JEWELRY 
; . * 
BUYING Gold, Silver, Platinum, any form! Write: 


Amco, Box 33009, Charleston, S.C. 29407. 


EE SEE ERE ES ESE 7 te 
PRESIDENT Carter. Watch. Swiss Movement Col- 

lectors Item. Leatherette Band Picture on Face. 
22.00 + $1.50 Handling. Kennedys Enterprises, 

Bor S280, Adrian, Mich. 49221. (Cash or Money 
rder). 

















RADIO, CB, HAM EQUIPMENT & TELEVISION 
i 


T.V. & RADIO TUBES. 35¢ ea. Send for free cata- 
we oumell. 4213 S. University, San Diego, Calif. 


cn ? 





HI-FI, TAPES AND RECORDS 
L.P.’S For Sale, Five for Ten Dollars, Soul and 





Hard Rock. Send Check or Money Order to: Carroll - 


M.:Hymes, 40 Carver St., Pittsburgh, Pa. 15206. 
THOUSANDS Of HI-Fi Products on the - Market. 
Confused? We can Help! Write: Pattersons, 225-16 
Mentone Avenue, Laurelton, NY 11413. 
REMAILING SERVICE 


RECEIVING, Forwarding. Scenic Postcards $1.00. 
Hub, Box 64, Moncton, N.B., Canada E1C 1H2. 


EMPLOYMENT INFORMATION 




















AGENTS WANTED 





SELL CB Related Product. For Sample and In- 
formation Send $1.00 with Name.and Address to: 


Carroll Hymes, 40 Carver St., Pittsburgh, Penna. - 
15206. pat 





BUSINESS OPPORTUNITIES 





BUMPER STICKER PRINTING DEVICE. Cheap 
Simple, Portable. Free Details. Bumper, POB 22791 
(MMC), Tampa, Florida 33622. _ 

BUY WHOLESALE. “Profits to 400%." Over 1500 
products. Free details! Weprin’s, 4187SD Weller 
Drive, Bellbrook, Ohio. 45305. 


MAKE MONEY. Take Catalog Orders. BIG PROF- 
ITS!! Spectacular home business opportunity. FREE 
rates SCOTT, Dept. E, 9 Arno, Oakhurst, N.J. 














HOW TO MAKE MONEY WITH YOUR IDEAS. Get 
Cash For Just “Thinking.’’ Booklet Tells How Any- 
one Can Do It. Only $1.50. The Elegant Haystack, 
3001-A N. 19th Ave., Pensacola, Fla. 32503. 





SIMPLE, Pleasant, part-time mailorder cam net 
$12,000 YEAR. Write: Natco, Box 217, Nipawin, Sk., 


: 


Canada SOE 1E0. 
AMAZING Profits. 1500 Quality Wholesale Prod- 





"ucts, 14k jewelry, watches, porcelain, brassware, 


planters, radios, clocks, Details 25¢.. VMV, SDI, 
643 North Vincent, West Covina, CA. 91790. 


PROFITS FROM CLASSIFIED ADVERTISING! Book- 
let shows. you how to start your own business. with 





- Classified Advertising. Only $1.00 (Refundable with 
EL, POPU MECHANI 


first order.) H. E.-KAPPEL, POPULAR HANICS, 
vena, P, 224 WEST 57th STREET, NEW YORK, N.Y. 
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BUSINESS OPPORTUNITIES 


WOULD You Like to Receive 100 Letters a day 
each containing $1.00? Will send You a copy of the 
Plan Plus 6 formulas for only $1.00. Carroll Hymes, 
40 Carver St., Pittsburgh, PA. 15206. . 


DEALERS Needed. Burglar Alarm Products. CBI, 
Post Office Box 05211, Cleveland, Ohio 44105. 


$10.00 Profit on every ia eevailag Free details! 
Sr a & Co., Box , Puyallup, Washington 











COLLECT Names, earn $300 per thousand pos- 
sible. Also 306 FREE magazines available. Send 





25¢ and stamped addressed envelope. M. L. Berry, — 


Route 3, Box 280D, Attalla, Alabama 35954, 


FREE Details. Amazing Home Opportunity. 
Cherapeene House, POB 6557-1, Portsmouth, Virginia 





' MONEYMAKING OPPORTUNITIES _ 


GOOD SECOND INCOME, How—Where to Sell 
your photos, slides. Booklet $1.50. J. S. Chapman, 
4713 Esterbrook, Columbus, Ohio 43229. . 


HOW TO MAKE MONEY WITH YOUR IDEAS. Get 
Cash For Just “Thinking.’’ Booklet Tells How Any- 
one Can Do It. Only $1.50. The Elegant Haystack, 
3001-A N. 19th Ave., Pensacola, Fla. 32503. 


HOBBY—TURN YOUR HOBBY INTO A MONEY 
MAKING VENTURE. For Information Rush $1.50 To: 
Roy Cochren, D.A.V. 
Syracuse, N.Y. 13205. 





i More. Details Free,. Act Now! 
‘Terrace House, Box 229, Dept. SD-11, 
netquot Ave... (stip Terrace, New York 11752. 


EASY WINNERS For on and off track. $3.00. 
7 ie PUBEICATIONS: P.O. Box 25, Brooklyn, N.Y. 


$2,000 MONTHLY rages information by mail. 
Expert tells how. Write: EVERREADY, 422 Clermont 
Ave., Brooklyn, New York 11238. 


BETTER HEALTH 


NEW FIRST AID TECHNIQUE! Free information. 
Postage appreciated. A&D Jacques, Rt. 12, 1-Hayner 
Heights, Clifton Park, NY 12065. 


BREATHE Revitalizing air with amazing negative 
ion generator. Fascinating details—$1.00. Golden 
Enterprises, Box 1282-SD, Glendale, Arizona 85311. 





HEART ATTACK—It’s. causes and effects: Send _ 
$10.00 to: HEART, 7 Rutherford, Hamilton, Ontario, 


L8M IY3. 


SCIENTIFIC HAIR, SKIN NUTRITIONAL DIET 
ANALYSIS. LABORATORY REPORT AND RECOMMEN- 
DATION. DETAILS: HAIR HEALTH ANALYSTS, P.O. 
BOX 414966, MIAMI BEACH, FLA. 33141. 


_ CONSIDER Your Heart, Before You Start: Shovel- 
ing Snow! Free Details. Kehoe, Box 131SD, Trum- 
bull, CT. 06611. 


EXERCISE At Home on build-it-yourself physical 
fitness equipment, including bicycle exerciser, 
rowing machine, belt massager, and abdominal 
board. Send $5.00 for-blueprints B1208 and in- 
structions. Popular Mechanics, Dept. HE, Box 1014, 
Radio City Sta., New York, N.¥. 10019. 
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Dept. SD, 120 McClure Ave., 


BIORHYTHMS 








2 YEAR Biorhythm chart for $5. Send birthdate. 
to: Bronco Enterprises, 6361 Buchanan Ave., 
Niagara Falls, Ontario L2G 3V9. —~ 


BIORHYTHMIC Profiles, three colors, One year 
reget birthdate. Doug-C, Box 502, Angwin, 
a s s 


1 YR. PERSONALIZED BIO-RHYTHM, Charted in 
colors, Send ‘birthdate and $4.50, to: B&H 
Research, P.O. Box 129, Deltona, Florida 32725. 

BIOLATOR © Calculates your biorhythms for you 
easily, everyday. A GREAT CHRISTMAS GIFT. Sen 
$3.50 money order to: Brobdingnag, R. #1, 
Lantzville, B.C., Canada VOR 2HO. 


GREAT GIFT. Biorhythms. Not a cheap computer 
Bite. Comprehensive charts. One-year. Send. 
4.50 and birthdate. Century Alpha, 2500 E. 
utwood, Fullerton, California 92631. 


FREE RESONANCE MEDITATION TIMETABLE With 
Each Full Year, Three Colored Biochart Ordered. 
Include BEGETS ae cae $6.95/Two, $8.95/ 
Three. INNER DIMENSIONS, Box 4069, Virginia 
Beach, Va. 23454. © ; 








> 





WHEN Answering classified advertisements, don’t 
forget to say you saw it In SCIENCE DIGEST. 


PERSONAL 
ESP LABORATORY. This Research/Service Group 
Can help YOU. For Free Information Write: Al 
Manning, ESP Laboratory, 7559 Santa Monica Blvd., 
Los Angeles, Calif. 90046. 


RESURRECTED Billions will farm ocean bottoms 











when seas. removed by coming whirlwind! Free. ~ 


Write: Harvest-SD, Jefferson City, Mo. 65101. 


“PSYCHIC Dominance—How To Rule Others With ~ 
Your Thoughts,’’ Full course—with stirring exer- 
cises, $3.95. Illustrated. Satisfaction or Refund— 
Clarion, Box 2109-S, Chicago 60690. 


PHOTO Identification Cards. Samples Catalog | 








. 25¢. Sciencecard, 2120 Paradise, Las Vegas, NV. 
89104. : 





FEEL GOD’S HAND In your life! Our poem reveals 
the secret! Moneyback Guaranteed. Send 25¢ for 
“God’s Hand’. A&D Jacques-2, R12 
1-Hayner Heights, Clifton Park, NY 12065. (Postage 
appreciated). NY, add tax. 





city, state, zip to: WATERGATE WORLD SALES 
COMPANY-SD3, 183-10, 146 Terrace, Springfield 
Gardens, New York 11413. 


ICBM, Zechariah 5:1-4. H-bomb, Matthew 24:1- 
22. Nuclear War time, Daniel 12, KJV. 





artists, 12.00. H. J. Palmer, 699 N. 
Philadelphia, Pa. 3 


BLACKJACK PLAYERS! Win $50.00 Hourly. Guar- 
anteed. Systems, Box 53485W, Houston 77052. 








PERSONAL 











LOANS BY MAIL 


$1,600 To $40 Million. Advise Amount and Pur- 
pos an Aldean’s, 4975A Turney Road, Garfield 
elghts, Ohio 44125. 


WANTED MISCELLANEOUS 


MERCURY-Gold-siiver-platinum for cash. cxomer. 
Ore assays. W-Terminal, Norwocd, Mass, 02062 


- WANTED! 2,000 People interested AA Fad bg 
money on unusual gifts, FREE catalog. B oy | Lee, 
Pittsburgh Rd., Box 5037, Poland, Ohio 445 


MISCELLANEOUS 




















Home, Ark. 726 


HOW | sto =] smoking eleven years ago! Send 
wen 00 ee : Not Smoking, P.O. Box 310, Alpine, 


Coming in 
. Science Digest 
7 for December 
° ‘Hal Borland on 
The Snowflake Man 


| * ° * What Kind of Winter to. 
: Expect! in’78...and— 
- What to Do About It 


Z © The World Food Crisis— 
and Your. Own. Nutrition | 
~ Outlook. : = 


: ce ° Your Eyes.and You: : 
2 PSS - Recent Discoveries: 





Quick Quiz Answers (See Page 78). 


(1) Who needs boiling water at a tem- 
perature of, say, 70° C? You could 
safely put your finger in it. Meat, eggs, 


and vegetables would take forever to 


cook at such a low temperature. Medi- 
cal instruments could not be steril- 
ized, and so on. 

(2) Because 80 minutes = 1 hour 20 
minutes. . 

(3) There is no voltage on you. A per- 
son standing outdoors is a grounded 
conductor, and-his skin is an equipo- . 
tential surface like the surface of any 
conductor. The voltage on his skin is 
everywhere the same and equal to the | 
voltage of whatever he is touching. 
But he is touching the ground, which | 
has zero voltage, so he is in no 
danger. 

(4) We must assume the tramp is 


sober enough to remember where he 


came from. All he has to do is replant 
the signpost so that the correct arm - 
points back where he came from. The 
remaining four hands automatically 
will point in the right directions. 


Reprinted by permission of Charles Scrib- 
ner’s Sons from Science Brain-Twisters, 
Paradoxes, and Fallacies. Copyright © - 
1976 by Christopher P. Jargocki. 


Tigo Answers (See Page 82), 
2 4-6 9 
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CLOSE ENCOUNTERS 
THE.UFO CONTROVERSY! 
‘e 20 SLIDES W/CASSETTE 


ie set compiled by noted astronomer Dr. J. 
Allen Hynek, professor at. orthwestern -U. Discusses — 
UFO, sightings occurring very close to witnesses. 
Describes three ee of: UFO phenomena. 


485 


SUPER QUALITY 
. 10X MAGNIFIER 


This Hastings triplet is pos-“ 
sibly the most favored pocket 
magnifier today. Full 10X, 
color-corrected, flat-field, cemented lens system. Great 
for jewelers, ‘collectors, engravers, hobbyists, | ‘etc. 
Mtd. in aluminum cell; chrome-plate case. 34” x 

_ 14%" closed; clear lens dia. 2". Wo, 30,344 .. 














NEW 
WIDE FIELD 
TELESCOPE 












































Astroscan -lets you enjoy clear, bright, wide-angle 
views of stars, moon, comets, etc. Completely port- 
able, this unique AY", f/4 Newtonian reflector houses 
top quality optics. Designed for ease of handling and 
use, Astroscan weighs only 10 Ibs. and stands 17” 
high. What an instrument! 


No. 2001 . ~ $149. 95 a 

















50X - 150X.- 300X GIANT MAGNET, 
MICROSCOPE LITTLE PRICES 
Great for students. Tie a line to our over-150.Ib.- 

Top quality achromatic obj. lenses lift ceramic magnet and haul 

make: this a superior microscope up treasure from the sea. 4 

for beginners. Rack & pinion fo- ceramic magnets, in series, 

cusing, revolving 3-objective turret, between steel plates. A 1-Ib. 

sturdy metal construction. Wooden “giant”! (1x114x49",) 

case. 10” high. No. 70,008... . No. 42,318 . 





Only $39.95 lass he $11 95 Pod. 


_ Send for | “COMPLETE AND MAIL COUPON NOW 
ULSI EDMUND SCIENTIFIC CO., Dept. AD71, Edscorp Bldg., - 




















164 Pages iB 
 Uniate Bardal arrinetel N.J.08007 = sendm 
i.e) nique sargains , Wide it Telesapal 
0. : 
I 77 aa asi cna Microscope(s) (No. 70,068 @ $39.95 
- =a ____ Cassettes) (No. P-42,594) ae 
3 aT rg 
Ch American Express . ets) (No. i 
Charge my C) Am a Master Che Tota} __ finel. $1.00 hdlg. chg.) . 
EDMUND aS c0., Be LAD72 
Jesu Bidg., Barrington, ' 08007 » [terbank No. Signature 
nee Card No._______________. Name: 
a i Expiration Date == , (Please Print) 
f Adgress Address 
City 30-Day money-back GUARANTEE. You City 


’ must be satisfied or return. any pur- : == 
i State... Zip chase in 30 days for: full refund. State_____m.__ Zip 
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The Outdoors Magazine for the Dedicated Sportsman! 


Sports Afield deals with the total out-of-doors experience, with reports 
from experts on camping, hunting, fishing, apparel, traveling, food & 
drink. You can count on Sports Afield for complete outdoors cove 
Whatever you aim for, you'll find on-target news, features, photog 
and drawings in every issue. And, they re re - 
written by prominent sports- ; ae 
men you can rely on... < o : ee 

Make Sports Afield = 
your year-round guide to the | 
great outdoors! 

To order, simply 
complete the order form 
below, and mail it to us. 
Your first copy will arrive 
in 6-12 weeks. Watch for it! 
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Sports Af Afield 
Box 10065 


Des Moines, Iowa 50350 


Yes! 










































Name 

L) Please send me 1 Year 

(12 issues) for $15.00 F 
LJ I prefer 2 Years (24 issues) Address 

for $25.00 
CL) Payment Enclosed (or) Cit 

y eee 
D BillMe____ 
initial here 


Sports Afield $1.50 4 copy. Canadian and 

foreign prices on request. Charge Orders 

Subject to Publishers Acceptance. 

Sports Afield. 250 W. S5th Su. New York. N-Y. 10019, 
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Intelsat ground station (29% meters across) at 

Cayey, Puerto Rico, relays many thousands of . 
messages ncoyan orbiting satellites. For what’s ahead. / 
in this amazing area of space research, see Page 53... 





